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DePARTMKNT UK THE INTERIOR, 

. BruEAU Ob' Bducatiox, 
Washington^ Xovember 4, 1013. 

Sir: There is a gro’W'in^ conviction on tlio piirt of teachers and 
st admits of education that there must bo a close ri^latibn between tiie 
physical 'and mental devolopinont of cluldrou and that this relation 
must^bo known and respected. As yet, however, wo have little 
-definite knowledge on the subject. Guesses and theories based on 
scant and ufisciontific observations arc easily made and are numorQus. 
Sound knowledge can bo had only by careful scientific investigation — 
thoughtful interpretation of accurate observations^ made under pro])(‘r 
control. The accompanying manusenpt, by^ Dr. Birfl T. Baldwin, 
professor of psychology and education in Swarthmoro Collegia, 
Embodies the results of a study of tho physical growth, and the school 
standing of a group of boys and girls between the ages of 0 and 1 S 
years observed consecutively and makes, I believe, a valuable contri- 
bution to the literature* of this subM^ I recommend that it l>o 
published' as a bulletiil of tho Bureau orKdiicaHon. 

RospectfuUy submitted. 

P. P. CIoAXTOX, 

Comnmswner. 

To the Secretary OF the Interior. 




FOREWORD. 


It should now be recognized that every child 'has at least five 
pnrall(‘l ages; A chronological age, in years, months, and days; a jiliys- 
Vilixfu.al age, iiuliwitive of physical growth and maturity; a mental 
ago, significant of intellectual capacity and ability; a school standingf 
or pedagogical, age, denotative of relative })osition in school grades; 
and a nujral or religious age. These ages may or luay not coincide 
iu their stages of development. In a first-class school the school 
standing, or ]>edagogical, age and the mental age would b(i tho same. 

;This monograj)li,uim 3 to |)rescnl the results of a study of tho phys- 
ical growth, or physiological ag(^, and tho school standing of a group 
of boys and girls from G to 18 years of agt^ when obserN'jd conspeu- 
tivoly. 

The scope or field of the investigation includes; 

(1) As(‘ricsof norms b/ised on the height and age distribution, and 
W(dght and ago distribution; tho averages and average variations of 
individual increments of growth in height, weight, and lung capacity; 
and the indi\ndual growtji curves in height, weight, and lung capacity, 

, with health notes and weight-height and vital indexes. 

(2) An investigation on school sl?fcn4ij)g in marks, grades, and ages. 

(3) Tho relation of physical development, in height, weight, £^nd 
lung capacity to school standing. 

(4) A brief historical summary" of tho work in this field, wdth an 
annotated bibliography. 

The chief value of the monograph consists in the fact that it is the 
first attempt to follow consecutively the same groups of children 
through the elemont^iry and high schools, either in physical growth 
or school standing, or the relation of tho two. Since the curves .and 
records repre^nt individual histories, they wdll be of permanent value. 
The monograph also aims to give the present statui^f the problem 
of physicaTgrOwth. 

The contents of the monograph are discussed from four points of 
view,- in order to meet tho needs of tho wide range pf interests of the 
individuals into whoso hands it may fall. The aim, sopnc, methods, 
and results of tho investigation are first discussed under tne headings: 
(I) The genengl problem, w^hich suggests the salient, points without 
data or proo^ the second section, 01) The investigation, includes a de^ 
tailed treatment with ‘specimen charts aqd tables with proofs and 
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comments; the third section, (III) The siaiiatical nuUerialf gives 
practically aft of the data for detailed study as a basis for further 
investigationsj and then follow the fourth section, (IV) An historical 
summary of investigations in physical growth^ and a fifth section, (\^ 
An annotated bibliography of 386 titles. 

The conclusions drawn from the study Rrc limited to the data iit 
hand, which have boon obtai^d from a detr iled study of ^ limited 
number of indivuhials in a special type of schools where the facilities 
for measurement arc excellent and whore much attention is given 
to physical examinations and rcruediul training. The children, as a 
rule, come from “well-to-do’^ families. The heredity and heullh 
notes are given as far as j>ossible for all whoso growth curves arc 
jplotted. . »The writer has been collecting his data for several years, 
and no effort lias beou^spared to secure the best available material 
in this county. 








PHYSICAL GROWTH AND SCHOOL PROGRESS. 


I. THE GENERAL PROBLEM. 


/ 


Toachors, ])sycliologLsts, phTsicinT>R, and parents are necessarily 
concerned with the j)hvsicargrowtti and mental development of boys 
and girli. So mueb has been written within these two fields that 
we are now in a position to ask more detailed and specific questions 
in regard to ])nrticulnr periods or nodes of development. In our 
modem work in expefimental education we ^eatly need consecutive 
studies through a long series of years, giving full, accurate, and s}"ste- 
niUtic accounts of the physical grow^ and school progress jof the 
saniy individuals. In previous studies, with a very few exceptions, 
it has been the mc'thod to measure or study ar large group of children 
for one ago, another group for the follov,ung ago, another for the next 
subsequent age, and so on for the series included, and to derive a 
general average or conclusion from these data. For example, 1,000 
children wore measured for 6 years of age, another 1 ,000 at 7 years 
of age, and another at 8, and so on. The average for these groups 
gave some insight into how one child ^rew from year to year. 

Tho j) resent investigation makes an individual stihly of childrei 
from tlmco of the very best schools in America, and presents consecu- 
tive observations ns far as these were available. It aims to show, 
aside drom the conclusions that tho data furnish, the urgent need 
and necessity of life histories in all phases of educational work, if our 
subject is to be developed Scientifically. The period coveredLs from 
C to 18 years of ago, and the children have been under school medical 
inspection, dirocled play, and phj^ical education. That those factors 
are importantT'educatiqnal agencies is shown by the fact that, on the 
average, these children from the Horace Mann School, tho Univer- 
sity of Chicago EleihenUry an^High School, and tho Francis W. 
.Parker School are taller and heavier than any other group of chil- 
dren so far recorded among oV^r a million studied. The 33,840 
measurements %ro. unusualjy good, since they have been made con- 
tinuously on nud6 children by trained anthropometrists who recorded 
the age in days, the measurements in small units, and the various 
-health notes. * ^ ^ ^ % 

Among the important questions that this monograph aims to help 
answer are the following: What is tho normal rate of growth for a 

- v* 
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child within a given group? How do children grow from year to 
year? What are the periods of accelerated or delayed growth? 
What relation does the growth of any one age or period have to 
subsequent periods? children retain their relative positions in 
height, weight, and lun^ capacity throughout their school course? 
If so, will these individual studies help to antici])ate how tall a 
normal child will bo at any subsequent year? What is the relation 
, of growth in height to weight, and the relation of growth in lung 
capacity to weight, since these are the best criteria of nutrition and 
robustness of an individual ? Are some children more mature phys- 
iologically at a given chronolo^cal age than others? If bo, what 
relation does this accelerated physiological maturity bear to growth? 
How is growth enhanced, how" arrested ? 

We' shall never be able to answer all these questions' completely 
, * until we have copplote individual histories for all classes of chil- 
dren, but the individual records and the grow"th -curves w’hich we 
have worked out should be of value for such comparative studies. 
The individual records are given in J'ables 4, 5, arid 13 to 22 and 
figures 1 to 28. 

For purposes of comparison with a qorm (or average child for thk 
group) the distribution Tables 2 and 3 may be consulted, and also the 
averages in Table 3.* The increments of grow’tli or the sunount the ’ 
child grow"s from year to year, or half year to year, may "be obtained 
from Tables 4 and 5, and the largest individual measurements with per 
cents of gain fro^i Table 8. The general conclusions are given on 
• page 69, and while they have a very general application in various 
directions, they 'arc limited in their strictest., validity to the data 
included in this investigation, 

.The second 'section (B) of the investigation follows the same indi- 
viduals through their school subjects from grade to grade,. The data 
consist of 21,682 final term marks from the Horace Mann and Francis 
Par-ker Schools. It must be recognized, since wo are investigating the 
school standing age and since the promotions are based on marks^ 
that these records must be taken at their face value, because they 
' - represent scbc^l-pracrice and because they offer tangible criteria of 
the efficiency of the individual and of the school. 

The 11 charts give graphically the Average mark, the age, and 
, school grade froin year to year in the school progress. These con- 
' elusions may be found on pa{^ 79. 

After the question of ndmial, accelerated, and retarded school. 

• ppogr^. h^ .been discussed empirically, the relation of physical 
' JffUWth tafchool standing is t^en up on pages 71-97 in regard to, 
weight, and lun^ capacity, witn educational corollaries.. The 
J materii^gUpw^, and a{tpr this the historical suinmaxy. 
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n. THE INVESTIGATION. 

(A) PHYSICAL GROWTH. 

U "THE DATA, 

Tlie investigation on physical growth, as here reported, is based 
on the consecutive measurements a(. yearly and hulf-ycaxly^ intervals, 
or both, of 861 boys and 1,063 girls from the University of Chicago 
elementary and high schools, the Francis W. Parker School of Chi- 
cago, and the Horace Mann School of Teachers College, Columbia 
University, The records include consecutive measurements on the 
same individuals for periodd of from 3 to 12 years, giving a sum total 
of 12,300 measurements for height,^ 11,220 for weight, and 10,120 
foi^luh’g capacity', or 33,840 measurements. In the general averages 
of Hie increments, the measurements of the Horace Mann School are 
for live, or more consecutive years, and were taken, as a rule, at yearly 
intervals during the three fall months. The Francis W, Parker 
records were taken scmiaimuully, during October and June, and the 
University of Chicago schools^semiannually in about ono-fifth of the 
recorcU included and in the remainder annually. The individual 
'records from these latter schools contain, in the distribution tables, 
a few consecutive metlsurements for ])oriods of loss than five years. 

The ineasuremonts were made by the regular trained examiners 
and iinthroponietrists in the various schools, except in a few instances 
in the University of Chicago schools, where they were taken by the 
writer..' The children were nude, and .tlie records forjfe^jight were 
taken in millimeters or tenth.s of an inch; for weight they w'ere 
roeordc'd in decigrams or in tiuiths of a ])ound; for lung capacity 
decilUera or tentlis of a xubic inch were used. At the Horace Mwm 
School the unit of weight was changed from pounds to kilograms in 
11)05; at the University of ('liicago schools- kilograms and inches 
wore ciianged to pounds and centimeters in 1904 and back to kilo- 
grams in 1910. The units klso varied in a few cases at the Francis 
W. Parker School. This changing of units necessarily introduces a 
small error involved in the reduction of a fractional part of a large 
unit to a smaller \mit, since it is more difficult to measure accurat^ 
with largo units, and to further subdivide the'unit after the measure- ' 
meat has beei made increa^ any slight error involved in measuring. 

* The writer U indebted to Proa. Cbarks B. JXidd, Walter F, Dearborn, and Frank K. FrMmaa for 
helpfulsu^gestlonaln methode of undertaking th^veatlgation; to Dn. Raycrofl, J, Anna Noirfo, Waltflr 
D. Wood, WUllafu II. IfcCaaUbe, Clement L. Vaughan, and to Jeannette Seibert and UiM Fkn L. Cook 
for BttStance in obUtning records. The following graduate students have helped tp check tome of tho 
tabulated resolts: Biteee Iflrlam E . Dotier, Carrie Baundera, and Julk Coopw, of tho Unlveretty of 
and }. A. Blackburn and Oraoe W. Oreene, of BwvthmoreOoU^a 
' ' ■ " ^ 
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THB XKYEBTIOATiair. 

To find the increments of growth in height, weight, and lung ca"pac- 
ity for each individual, the ages at the time of measurement were 
first foimd for years, months, and days, but, in order to place the 
measurements for each individual into groups of yearly and half- 
yearly intervals, those made within three months and nine months 
above the year were considered as half years and the following interim, 
between nine months and the next t^ee months, as full years. If 
two measurements fell within a six-months’ period, the measurement 
nearest the age required by the interval was taken. No child's meas- 
urements, when placed in the yearly or half-yearly group, are more 
than three months from the exact age of the child, based on the 
date of last measurement and the date of birth. All measurements 
for more than a year’s interval were necessarily eliminated in the 
calculation of the increment.^ 




3. HEIGHT AND AGE DISTRIBUTION. 

The height and age distribution table includes records of three or 
more measurements of pupils in the University of Chicago schools 
and the Francis W. Parker School. The roman num'Srals refer to 
boys and those in italic to girls. The table otherwise is self-explana- 
tory. In general, there is a fairly normal distributipn of individuals 
slightly above the average or" median height foiind by other investi- 
gators. These norms were foimd in order to determine the, relative 
median heights * *and weights (i. e., the measurements above which 
and below which lie an equal number of individual measurements)’ 
of the Chicago schools for a meatis of comparison wdth the groups of 
children studied by former investigators and for comparison with the 
norma used by Dr. Wood, of the Horace Mann School. The derived 
norma show, among other things, that the Chicago schools and the 
Horace Mann Schoql form practically a homogeneous group in regard 
to height and age distribution of pupils. , The differences of the two 
groups will be.notqd later, when a comparison of the growth curves 
of individuals is made. 

1 Th« writer wlehes to Uke this opportunity to emphasUe Uw urgent need of a lonir aeries of ooiueeatlvv 
measureiuenta on the aame group of IndlvlduAla, takea at the aame time of day» by the aaue'examiiuif, 
at ragttlar atx>iDaaths* Interrala from the ohlld’a btrtbday, using tbroogboot unUbra onlta of ilMauranMita. 

* Tha fermula la m— . , 
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eUm^ntary and high ichool* and Francis W. Parker School. 
Number of measurenients— Boys, 1,586; glrb, 2^58; total, 3,944.] 
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In order to accommodate Table 1 to the size of the printed page 

th^Uabre" ionowmg 

- -> >•- OM, on. OJ r..., an. 

nOo«iUm.U!r»-«irlj. on. 6 ynn old Jv. M 4 ^ *”’’’’ ™' ■>>'•. J^o 7 yean; at 

«.d two «J ytl^t ?w?Ty;^ oldT' T ““ 

on. 7 y«n: at .ISoentS^^iL tL a V~ra old, 

two 6} years, one 7 years, tw^Tl^years two 8^^- J ^ ® 

three 7J years, and boys, one 6 ySl Two ® ^ 

n«stei»-girb, one 15l years old one la v«e« *nH^’ ^ ^ ^ at 176 cAt 

cne IS years, and bftys one 16 years old ‘ years old, one 1 7J years, 

18 years; aUSOoentlmeters-boys one *15 years-old nn. 171°°* 17 years, one 17J years, two 

old, one 18 years; at .182 centimeters-boyT one Hi* years oldTi!!ii iTt ** one 15* years 

Hi years old, one 164 years- at IM oentimetf*n t} ^ at 183 centimeters— boys, one 

years old. centimeters- boys, one 16 years old; at I86 centlmeters-boys, one H* 

m extremes in ^owth to bo noted aro market), in that the tallest 

thJtili? '* centimeters taUer than the shortest; 

shorS ThI H ^ contimeters taUer than the 

where ?h during the adolescent 

t^, where there is a slight tendency toward bimodal distribution 

tL e., two groups of cases appear with' central tendencies for each)- 

thSi^r”/7 The boys are talltr 

thmi the prls from 6 to 11 years of age; the girls then become taller 

and remam so until 14J, when the boys are taller. This is graphically 
^ThtVb^ transveiSl/in S 

4. WEIGHT and AGE DISTRIBUTION. 

of the University 
of Chicago schools and the Francis W. Parked School, in order I 

of CBs^ here than m the height distribution, and a more irregukr 
wrface of frequency for each age. The widest range of dilferSces 
« found during the adolescent age, and in particS 'at thTlgrol 

IthSr heaviest boy weighs 1 10 pounds more thaf the ' 

bght^t, and ^e heaviest girl 104 pounds more than the ImhtTt 
e ^ys heavier than the girls from 6 to 12J years of afe; the 

p then become heavier and remain so until 16, after which the 
^J8 again are heavier. The norms, like those of height, are above 
averages derived by pther investigators wht have used but one 
measurement tor each individual. 

** with 
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The norms obtained in this table are, of course, least satisfactoiy 
for the lower and upper) ages, where there are few cases. For several 
ages the samejindividual measurements occur, thus making the. table 
approach what it would be if a homogeneous group were used for all 
ages from 6 to 18. ^ 

The weight tabled uniform in construction with the height table, 
and the same individuals are used. Since the measurements here 
were taken in pounds, in place of kilograms, the distribution of pounds 
is retained for years and half years, and the kilogram equivalents are 
given for every 5 pounds, beg inni ng vdth 35 pounds. 

7166®— 14 2 
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Table 2.— and ogt 
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which follow, the tahles. The individuals represented in both tables 
may be found by means of the cross references given in the explana- 
tion of the curve charts. 

In the tables the serial numerals at the left refer to the respective 
individuals. The heights are in centimeters, the weights in pounds, 
the lung capacities in cubic iilchcs;'' the respective increments are of 
the same units of measurement. The per cent of gain is the pro»- 
j)ortion of the increment to the prc\dous measurement. The aver- 
ages and average deviations of inerements and the averages of thle 
per cents iir the middfc of the table are for the first 25 shorter indi- 
viduals and those ay the bottom of the table are for the 25 taller 
individuals. Tlie a/erage height, weight, and lung capacity for each 
year and half year At the bottom of the tables arc for the 50 in each 
g?’oup and offer A means of comparison between the medians or 
norms found in the distiibution tables where there w’ore more indi-^ 
viduals, hut fewer repeated measurements. No n^casurements here, 
as indicated in the discussion on tlie method of procedure, can be 
more than three months from the exact chronological age. 

These tables are given in* urcTer'^that the individual differences may 
be closely noted, that the differences between gain in absolute incre- 
' ment and gain, in per cent may becom'pared, and- that these data may 
be accessible for future comparisons in this study and for those wdio 
wish to make further corrclatioils. 

The boys and girls are from the three schools and represent a fairly 
normal distribution, except that the Fraimis W. Pdrkei:3oys ore 
slightly inferior to the others in height anff^the Francis W. Parker 
girls, who were measured more frequently than those of the othec 
schools, show' more individual fluctuations. ' 

M ' 

> IIEIOHT. * 

From the years 6 to' 13i, the yearly increment varies from 1 to 8 
or centimeters. At the age of 12 there is a surprising jump in the 
. increase, which reaches as high os 12 centimeters; tlm rapid increase 
Continues up to 17 years of age. The increase from 6 to about 7J 
has no uniformity, and seems to depend on the individual. From the 
years 8 to 12 the usual increase is from 7 to 9 centimeters. Herr, 
too, is the greatest uniformity of increase, that is more boys increase ' 
the same number of centimeters than at any other time. ’In some 
sporadic cases the increment is as much as 10 centinioters. IVom 13 
to 17 the increment is larger. 
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WB19HT. 

From the years 6 to 7J there is little uniformity in weight incre- 
ment, for. it varies all the way from 2 to 15 kilograms. At 7 J the 
'increase begins to be a little more uniform, and a rough average can 
be taken. This is about 4 kilograms. In two cases there was a 
loss, of 2 and of 5 kilograms, respectively; but loss is rare. The aver- 
age stays almost the sanre up to 13 years. But some individuals 
increased from 14 'to 22 kilograms. These cases, were, however, 
sporadic. The greatest uniformity occurs from 9J to lOJ and again 
from 14 to 15J. The least uniformity of increase is from 12 to 13. 
The average inurement in the ages between 11 and 17 is from 6 to 10 
kilograms, the greatest increase, 18 to 23 kilograms, is found to 
' occur between the ages of 12 and 16 J." In one case between 16^nd 
17 the increase was remarkable, 35 kilograms. There were four 
cas^ of loss var}^ing from 1 to 4 kilograms. The increase from 11 to 
17 is so irregular as to make it almost impossible to strike an average. 

% *- LUNG CA?ACmr. 

As a rule, the greatest relative gains in breathing capacity occur " 
between the first and the second measurement, which is probably 
due to the.foct that the child has not learned how to use the spirom- 
' eter, which involves a voluntary reaction as well as a physical meas- 
urement. Thd cases where children lose in breathing capacity are, 
as a rule, near the first measurements or are caused by colds at the * 
time of measurement. 

There is less uniformity in lung capacity than there is in weight. 
For example, between the ages of 7J and 8 J the. increment varies from ’ 
a loss of 16-cubic centimeters to an increase of 49. Before the age 
of 7J there is absolutely no uniformity; after this the average may 
be roughly estimated at 8 to 16 cubic centimeters increase. In the 
. ages from 10 to 13 there is a great fluctuation; all the way from 2 to 
22 cubie centimeters, and 2 cases of loss. Uniformity is almost lost 
from 11 to 17. The ages of greatest uniformity are from 13 to 15. 

To give a few examples* of the extreme fluctuation, and to give an 
idea of the difficulty in striking even a rough average, the following 
cas^. may be cited: From 11 to ‘12 years of*age the lung capacity 
variM from a loss of 2 ta a gam of 46 cubic centimeters; from 13 to 14 
it vaiiee from a loss of 16 to a gam of 66 cubic centipaeteis; from 14 
' to 16, from a gain of 2 to a gain of 66 cubic centimeters; from 16 to 
W/from a loss of 2 to a gain of 66 cubic centimeters. • 
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It is to be noted in reading these tables that the initial height, 
weight, and lung capacity are given ii> the first column after the in- 
dividual's number. The yearly increment <Jt gain in growth is given 
just after the initial measurement and the gain per cent just after the 
increment. For eacample, number 1 was 112 centimeters tall at 7 
years of age and 116.8 centimeters at 8 years of age. This girl grew 
4.8^centuneter8, or 4.3 per cent, during the year; At 9 years of age 
this girl was 119.6 centimeters tall, and she had, therefore^ gained 2.8 
contimeters, or 2.4 per cent. 
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Tablb 6 . — Incrrmaiu of growth in height far a group of 
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l.Sft. 7 

87 

2. 4 

157.7 

' 3.7 

2.4 




160.0 

2.3 

1.5 




168 2 

2.? 

1.0 




^63.2 


. 0 




H9.2 

-.8 

.5 




i51.4 

2.2 

1.5 



151.6 

.2 

.1 




iw-o 

ri,'4 
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1, A 

i, 6 
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4.0 

'*i*7 


1 
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1,2 
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84 

2.2 

157. 1; 






8 7 

i, 6| 

i.o 

158. 7 

.. 


152.1 

86 

2.4 




152.0 

— . 1 




\ 


166.0 

88 

85 




1587 

3. 7 

2, J 

#7 



168. 7 

i: 

1 0 

i5ao 

4.0 

2.6 




158 0 

2.0 

1.3 



159.0 

nn 

6 

159.6 

1.0 

1.2 

1«.4 

37 

1.7 

161.6 

1.9 

1,2 

161.0 

’**.2 

, i 

161.6 


L. 




140 1 






151 0 

1.1 

1^3 







1683 

3.2 

80 



163.8 

, 6 

. 4 


* 1 * 

161.0 

, 





16a6 

-•^1 

— .3 




i08 0 

8 4; 
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166^ 

80 

1.3 


1 . 

1682 

— . 4 

- .8 

156.0 

' 3.0 

2.6 




1.55. 0 


1 .0 




1,54. 5 

— . 5 

1 

160.0 

8.3 

81 

/ 



160.8 



• 8| 





168 4 


i 

152. 1 

1..5 

1.0 


1 

158 3 

.2 

• * 




1,52. 3 

■ S 

0 




151.0 

.61 

[ .4 




1612 

.6 

, 4 

,v 

1 

156.6 

.2 

.1 


.... 



158 4 

I.f^ 

1 1- 2 



158 4 

.0 

1 0 
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3.5 

2.3 


1 

80 


1.6 

1.0 


1.1 

.7 


1. n 



1.3 



1 l.'ll 



1.1 



.9 



1 3 


. 
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162.0 

3.6 

2..1 

1. .■ 1 . 

166.0 

2.0 

1,2 




167, 0 

2.0 

i“ 

163.0 

6.6 

8.6 








166* 0 

167.0 



169.2 

4.1 

2. .5 

17a 0 

80 

i.8 

170.0 

.8 

,6 



1 




163.8 

3 8 

2. 4 




164 8 

l.C 

.6 



1 




160.5 

81 

6. 2 




1683 

8.8 

13 




163.2 

6.2 

83 

164.0 



164.4 

1,2 

7 


164.8 

, 4 

,2 

164.2 

82 

3.3 


1 


106.3 

2. 1 

_ i.z 

1683 



167.0 

.7 

.4 

a 

162.6 

3.2 

2.0 




164.6 

2.0 

1.2 


‘ 

164 6 

.0 

158 6 

86 

1.7 

I 

-• i 


159.4 

■ S 

.6 




150.6 

.2 

:r 

163. 0 

2..1 

1.4 

1 

1 ' 





iw.4 






168 0 

4.0 

2.6 

. 1 

1 

167.0 

1.0 

.6 




1680 

1. 0 

A 

164. 4 

2.2 

1.4 




169.2 

4,8 

2. 9 




170. H 

L6 

• V 

.9 

168 4 

U3 

1.7 

166.0 
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i-.i 




i66.4 

,4 

,2 

168 0 



167.6 





1688 

1.2 

■ . 7 




1781 

1.3 

.8 




ioa3 

1.3| 

.8 


1683 

.0 

.0 

1688 

8 1 

1.3 

166.6 

l.fj 

1. 1 




167.6 

1. 1 

.7 

167, 7 







... 1 


166.2 



107. 0 











163.0 



163. 5 






163.8 

.6 

.4 






163.^ 



163.8 


i:::;: 

169.6 

2.0 

r .2 

17a 4 





178 8 
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163.6 

.6 

.3 

16S.5 

.8 

.2 

162.6 

.0 

.0 

163.6 

.0 

To 

1617 

i.aj 

\""t 

170 4 

84 

2.0 





,2 





178 6 

a 

.J 



^ , .. . 


iras 

lf4 

.8 

17a^ 



171.0 

,2 


,U| 




1680 

.0 

.0 




168 0 

.0 
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171. 4 

.1 
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in; 4 
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1600 

3.9 

1.8 
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84 

1.6 

loao 

1.7| 

1 1.0 
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.7 

.4 

161.1 
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1 
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1 
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7. AVEBAOB INCHEMENT8 IK HEIGHT, WEIGHT, AND LUKQ CAPACITT. 

A study of the individual measurements in height reveals different 
correlations m growth forboys and girls above the median (average) 
from those below. That is, the rhythms of fluctuations of growth 
for tall children differ materially from those for short children. This 
18 demonstrated by the norms found, which serve in this connection 
as a temporary expedient for estimating the relative heights of this 
group of children and as a means for dividing them into two general 
groups, those l^ing on and above the median and those lying below 
the median. Here .are some who cross the median, and others whose 
c^es fluctuate toward or from the median. Those lying above 
the .median height begin and end their periods of acceleration and 
ai^t earlier than those below the median. The increment tables' 
foUowmg give the averages and average variations in yearlv and 
half-yearly increments for boys and for girls in height and weight in 
the two Chicago schools and in the Horace Mann School. 

vnll be noted, the results give the greatest absolute increment 
md the greatest average deviations during the adolescent period 
Mgmning at 12 years of age for boys above the median height ami 
begmning at lOi years for the girls above the median. This marked 
acceleration continues until 15J for boys and untU 13 for girls. 
For those below the median height the greatest average acceleration 
begms at 14 yearn for boys, and at 1 1 J years for girls, and contbues, 
for the boys, until l?i and for the girls until ISJ. The tables also 
show there is a period of slightly more marked acceleration or arrest 
from 6 to 8 years of age, depending on the relativo height and the 
mediw. There then follows a gradual decrease in absolute and rela- 
tive increment until the advent of the pubescent increase. ' The 
results hold for each school separately and for the groups collectively 
for boys and for girls. ’ 

No individuals were eliminated whoso measurements and ages were 
found to be accurate, but as stated above there were some whose 
first measurements were below the median and whose last measure- 
ments were above the median; these were grouped with those above 
the median. There were a few others whose first measurements 
were above the median' and whose last measurements were below 
the mediM; these were grouped with those below the median. The 
fluetuations in the growth of these latter children tehd 'to obliterate 
.the charMteristics of th^two main groups, i. e., they tend to destroy 
rather than accentuate»e most common pubescent tendencies of 
each group. It did-notj-Howeyer, seem best to form a separate divi- 
sion of these “crosses,” since it would be impossible to draw a dis- • 
tjnct line of demarcation between those above and those below the 
.■median. - 
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The rhythms and fluctuations of growth in height for the children 
above the median show that these boys and girls mature in phyai- 
loogical growth earlier than thos(rbelow the median, since their peripds 
of acceleration and arrest begin earlier and end earlier. There are 
individual measurements lying on either side of th. e medians, 
arranged in all probability in a normal distribution from he tallest 
to the shortest for each chronological age. If this is the -nse, as 
the individual curves will show, we are justified in making a erages 
or medians only when the average or norm is based on the physio- , 
logical age instead of the chronological age. A new and very 
important educational problem is evoked here \ How may we 
formulate a measuring scale for determining the physiological age of 
the child? A careful study of individual growth curves, based 
on consecutive measurements, it is hoped, vnll help tp answer this 
question. 

These significant characteristics of tall and short children, differ- 
ing in their periods of acceleration and arrest, may also be noted in 
the groups of 200 individuals whose heights and increments ore given 
in Tables 4, 5, and 13 to 22, 
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Increase in Height — Continued. 
GIRLS ABOVE TUE MEDIAN HEIGHT. 


Numliors. 

* _ 


Age. 


J HoIglU. 


Ago. 


1 Height. 

Increase In height. 


y. 

m. 

d. 

! Cm. 1 

' Y. 

m. 

d. 

Cm. 

f'm. 

Per ct. 


10 

9 

19 

144. .3 1 

12 

1 

3 

1 .Vi. 8 

11.5 

7.9 


11 

3 

22 

I4Q.1 

12 

7 

13 

] .77. J 

11. 1 

7.6 

y.s 

10 

4 

26 

145.6 1 

11 

8 

9 

156. S 

11.2 

7.7 

«7 

10 

10 

19 

144.3 ! 

12 

1 

,3 

I. Vi. H 

11.5 

8.0 

W 

11 

4 

23 

146.1 ; 

12 

7 

10 ; 

1 1.57.9 

11.8 

8-1 

61 

9 

10 

12 

ns.9 ; 

41 

4 

20 j 

151.4 

12. 5 

9.0 

49 

10 

9. 

13 

147.9 ! 

11 

11 

10 1 

1 i:>7. .7 

9.6 

6.5 

310 

11 

9 

12 

117.6 

12 

7 

4 ! 


10.'9 

7.4 


Largest Increments of Growth in WEKiHT. 
, HOV3 HE HOW THE MEDIAN WEIGHT. 


Numbers. 

j Age- 

1 

Weight. 

Age. 

j Weight. 

j Increment. 

151 

ITJ 

.1 

Y. m. d. 
' 12 4 19 

15 S 7 

[ 

66. 3 
! 117,0 

« 

y. m. d. 
1 13 8 19 

i 16 6 b 

L Lbs. 

87.5 
1 141.7 

j Lbs. 

j 21.2 

1 

Per ct. 

32.0 

21.1 

BOVS ABOVE THE MEDI AN-«W«Tfnn^ 

176 ! 

It 4 26 

93.2 

15 5 9 

117-5 

24.3 

26.1 

HD ^ 

9 S .3 

70.2 

10 ■ K 1.5 

87.6 

17. 4 

24.7* 

116 1 

, 11 11 2 

110.7 

12 4)1 7 

1.'43. 1 

22.4 

22.0 

loi 

14 6 .5 i 

' i 

i UW.0 

1 

15^6 2i 

13‘2-0 

24.0 

22.2 


<ilKLS BELOW THE MEDIAN WEKiHT. 


9 

11 

1 

26 

1 

53.9 

1 

1 

U 

30 

77.2 

23.3 

43.2 

13 

10 

23 

97.9 

14 

10 

3 

117.3 

19,4 

19.8 

13 

11 

12 

7.S.0 

15 

1 

13 

97.2 

19.2 

24.6 

12 

ID 

26 

94,5 

13 

10 

23 

113, 8 

19.3 

20.3 

12 

7 

0 

78. 1 

13 

4 

16 

98.1 

20.0 

25. 5 


5 

9 

111.8 

15 

5 

0 

131. 1 

19.3 

17.2 


GtULS ABOVE THE MEDIAN W^EIGHT. 


101 

43 

‘2160 

47 t 



100 


11 

5 

24 

■ 79.9 

11 

4 

10 

1-25.0 

10 

2 

21 

T2.2 

11 

3 

10 

161-5 

12 

6 

11 

127.0 

12 

9 

0 

103.2 


12 

s 

6 

I? 

1 1 r». 6 

35.7 

45.5 

12 

• 

8 

149.9 

24.9 

lAO 

11 

2 

20 

96. S 

24.8 

34.3 

12 

3 

14 

124.9 

20.4 

19.5 

13 

9 

24 

147.8 

' 20.8 

16.3 

13 

7 

24 

124.2 

21.0 

20.3 


Largest Increments of Grow'th is Lung Capacity. 


BOYS BELQW THE MEDIAN HEIGHT. 


Numbers. 

Age. 

Luug ca- 
pacity- 

Age, 

Lung CO- 

151 

r. m. d. 
14 4 8 

16 0 2 
16 3 6 

10 10 1. 

Ctt. In. 
163 
170 
215 
'106 

y.. m. d. 
15 4 7 

17 I 3 

17 3 3 

•U 11 21 

Ou. in. 
210 
220 
265. 
150 

153 : 

162 - . 

171 ***; 



Incrtrowt. 


C\t. In. 
47 
60 
50 

44 


Perct. 

aas 

33.3 

43 , 4 * 






^rf.’ 


■ 
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Tablb 8 . — Largat individtial tn growth — Continued. 

Largest Increments oPjCrirtS^H in Luno Capacity— C ontinued. 
"above TUE median IIEIOUT. 



Ago. 

Hung 

capacity. 

Ago. 

I.ung 

capacity. 

Increment. 

• 


V. m. d. 

Cu. in. 


Y. yn, d. 

Cu. (n. 

Cu. in. 

Perc\ 

\2H 

119 9 

IM* 

12 9 7 

230 

46 

25 0 

139 

12 1 21 

100 

13 I 20 

1(3 

45 

4.5.0 

179 t i 

.13 9 22 

1.62 

14 10 13 

218 

66 

.36. 8 

187 ^ 

13 3 5 

" 164 

14 4 22 

212 

48 

2 V 7 - 

192 ; 

13 7 U 

IHS 

14 3 24 

238 

50 

26.6 . 

199 ^ ■ 

13 1 26 

j 190 

14 ' 2 0 

240 

60 

33.3 

GIRLS BELOW THK MEDIAN HEIGHT. 


_.aa 

i^.'. 

1 11 2 9 

1 112.8 

12 1 6 1 

180.0 

1 67.2 

" .59.5 

I9 i 

\A2 0 7 

. i:u). 0 

13 0 15 ; 

[ 180.0 

AO.O 

. " 38.5 

20. ^...1 

11 1 19 t .. 76.1 

9 

12 1 2 

1 12. 0 1 

1 36. 0 

46. :i 

21 : : 

9 7 21 

1 9.1 1 

9 

10 6 27 

130.0 

1 35. 0 

36. 8 

53 

[U 3 18 

1 12s. 1 

9 

14 5 2 

irifl.0 

1 .32. 0 

25.9 

GIRLS ABOVE THE MEDIAN HEIOIIJ. 

■ 


30 /. 

10 2 7 

1 ' 96 


n 8 11 

159.2 

tt:». 2 

Tu. 8 

4fi 

■ 6 'b 17 

1 't) 


7 5 17 

108. 0 

38. 0 

.51 2 

46 ^ 

11 4 K 

1 - 142 


12 4 0 

190.0 

' 48.0 

33! 8 

86 

13 10 14 

1.-.4 


10 5 0 

19(1.0 

36. 0 

2 1. 1 

88 

14 10 5 

1 UK) 


15 10 2 

234.0 

44.0 

■ 23.1 




Tilo greatest yearly gain in lieight for these hoys below the iiie<lian 
is approximately 10 oentimeters per year, and as a nilo tli esc gains 
are made after 14 years of age; for those above tlie median the gain 
is approximately tlie sam^^^ but occurs at 14 or earlier. The greatest 
gain in keight for giiis f>elow* the median is from 9 to 1 1 centimeters, 
and octmrs after 12 years; for those above the median height it is 
from IQJ to 11 and occurs before 12 years of ago. 

The greatest gains in weight are after 12J for the boys below the 
median and earlier for fhose above median hoiglrt, as a rule. For 
the girls the greatest gains are after 13 for those below and before 13 
for those above the median. 

The greatest gains in lung capacity are after 14 as a rule for the boys 
below median liciglit and before for those above median licight. For 
girls there is little difference between those ^bove and those below 
median height. ^ S'. ^ 

In an extensive study ori physical growth ; baaed on single meas- 
urements, Dr. II. P. Bowditcji* callA attention to the asymmetrical 
nature of the trend of the growth curves and holds that large, tall 
cliildren make their most rapid growth at an earlier ago than.the small 
ofies, since the average and median values do not coincide. By using 
the same data, given by Bowditch, Dr. Franz Boas* applies supple- 
mentary statistical methods , and concludes that BowditA's conclu- 
sions arc un^nable. He says : ' * ' 

The asymmetry is not accidental, for there will be as many children on a stage of 
velopineni enrresponding to that their age plus a certain length of time as corre- 
to that d their age hdnus a certain length of time. 




*• . . , . • 1 Bowditch, n. V. ^ QrowUi of chQdren. Ton^h ah. rc^- Ud. IJeaUh. vC * • 

V. Baaa,; K,' On JTownwiul lttT«at4fotkra of ^ of £t. Lonls.* 
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Iq his several reports on fhe jp-owth ( f St. Louis children, Dr. 
William T. Porter ^ finds the same asymmetrical trends noted by Bow- 
ditch and repeatedly calls attention to the difference between the mean 
and average. Boas very plainly states: '‘I can not acknowledge 
that th^e conclusions reached regarding the growth of tall and short 
cluldrcn ard ‘correct.” Ho finds the constant occurring differences 
and their regular distribution between tlio mean and the average 
furnish the best ])roof that the curvcis under' consideration are not 
probability curves. lie believes, if this is the case, neither the avoragCi 
ii(»r the mean, nor the most frequent value represents tlie type of the 
age to which tho^ curve refers. This Van be determined only by 
detailed examination of the causes of the asyrnmetries. 

To surnrnarize briefly the difTerences in the two points, of view 
Bi>as maintains that— 

AVlicn we conflhier children of a certain age, wc may say that they will not all bo on 
the name stage of development. Some will have reached a point jiiat corresponding 
to ilieir age, while others will be a little behind, aiid still others in ad vance of their age. 
Cujiser^ucnlly the values of their meaflurcmenta will not exactly corxejJ|fend to those 
of Uicir age. We may a.s8ume that the difference bettveen their stage of Uevelopmeht 
t aiuUhat bolonging.to their exact age is duo to accidental causes; bo that just ai many 
will be less develo|H*d as further developed than the average child of a particular age. 
Or Uiero will be as many children on a ntage of development corresponding to that of 
their age pl%a certain length of tune oa correspon3ing«to that of their age minus a 
certain lcngth\)f time.— ^Science, n. s. 2^7. 


Porter’s assumptions are based on Bowditch’s data as well tis his " 
own, and Jio maintains that— 

The type ot ^ certain deviation from the mean of an age will show the same degree 
of dOviation from the mean at any Bubsequent age; for example, ^ type boy in the 75 
. pcrcentilo grade at age 6 will throughout hia growth bo heavier than 75 per cent of 
of his own Transactions of the Academy of ^nce of St. Louis, 4, p. f93. 

Boas objects to this assumption and holds that the average chil- 
dren do mi hold their percentile rank. The individuahpx)wth cu^cs 
incUided in the present investigation should go a long way toward 
solving tliia much-disp.utcd question. Jt will bo showm that both 
writers are partially correct, but neither could see the significance 
of his conclusion from the data at hand. „ 

is ^ 8. INDIVIDUAL OROW'TIJ CUKVES. 

(a) HEIGHT AND WEIGHT. 


Tho series of. 28 charts show the individual growth curwss in height, 
weight, and lung capacity for 170 individuals, giving in all 610 indi- 
vidual grbwth curves for various periods between 3 years 9 months 
,and 18year8 6nlonths^ \ 

In carrying out a t^inparison graphically among for?ii6 so dissimilar 

in absolute size a3 those of hpight, body weight, and lung c^acity^ , 

^ ^ — .. 1 - ' 


• 5 ^ 


ii 
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The saine Arabic numerals refer to tl|||pame individuals, respec- 
tively, for each of the 15 groupaionAll curves, for all health notes, and- 
for all indices. The circles give the time of measurement; tha ordi- 
nates represent the measurements accurately to wi thin 0.4 of a cen- 
timeter or less, and the absciss® the exact age within 14 days or less. 

It is at once apparent that the direction of the curves shows the 
absolute increase, decrease, or unifonnity of the increment of growth. 

A straight line of uniform pitch indicates an absolute increment for 
the same individual; therefore, in general, the degree of pitch of the 
line (curve) shows the relative amounts of increase of abi>lute incre- 
ments for the same individual, and a change of the direction of a line 
at. any circle (or point of -measurement) indicates a decrease in the 
absolute increment if the line turns t6ward the horizontal, and an 
increase if it turns toward the vertical. The charts, therefc^e, like 
most growth curves, show graphically the absolute increments and 
not the j>ercent&ge of increase over the initial measu^ments from 
period to period. The relative gain or per cent of increase or decrease 
maybe obtaind from the preceding tables (4, 5, and 13-22) for com- 
parison, if desired. 

It should bo noted that no attempt to select the individuals was 
made in the charts except to include a few that are tall and a few 
that are . short in order that *the height curves may be followed 
individually ffoin measurement to mefksurement. The wide distri- 
' bution of ind als from tallest toushortest may be* noticed as a 
general charac....istic of this group; th^e is a range "of 35 centi- 
meters in height between tJie tallest boy and the shortest boy at 14J 
years. .Since this wide range of distribution is uniformly present for,' 
all ages, a comparison of the growth of some very tall Children with ^ 
some short ones may be nicely pbserved when compared with ^the 
dotted curve which is “Boasts normal curve” based on the measure- 
ments of 45,151 boys for one measurement each. 

A study of these height curves reveals at once that each boy holds 
approximately hia relative position in the group for the periods 
included (Nos. 1, 8, and 9 are the only curv^ that cross, and in only 
one of them instances, are two burves interacted), and oh a per- 
centile basis each would retain approximately hia percentile gn^e; 
and that the relative .shifting of the beginning of the adolescent 
acceleration from 12^ years for the tallest boy (No. 2) to 16 years 
for the shortest boy, (No. 11) is a notable^i^^racteristic which has 
been referred to from tune to time in the preceding pages. Occa-^ 
sionally there is a sH^t retardation before pube^ent acceleration 
begins; and this, together inth the shifting of the period, cauM the - 
curves to appradiimte in appeunmee^a series of oonceatric *ar6s of 
* vaty^ sixes i^ere a ch^ologii^ point in the lower or outer arcs 
reached thank dr hpper If -T curvjs, iihioh is 

a- ^ ^ ;■ 
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abnormal, is eliminated, there may be observed a fanning out of the 
curves from childhood to-adolescenee. When the individual growth 
ci^es in height for all the boys from both schools are «®mpared, it 
will be noted that there is frequently an individual fluctuation in 
growth from 6 to 8 years of age, depending on the size of the boy, and 



there is a remarkable uniformity in the increase of increment after 6 
or 8 yeai^ to the pmod of pubescent acceleration, with a slight 
decrease just before the adolescent acceleration. 

Tho^giA* curves iHustrate at a glwioe smaller stature than that of 
the boys 1 lyears and after 14, There is also here a uniformity 
r^Uveatature for each individual throughput the periods 
ittcluded^an#^ earlier accdcratipn fe tbp c^^wbere 
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there is an increase during this period. The general trend of these 
curves shows slight decrease in increments from 7 years to the 
accelerated period, which like that of the boys, varies in' occurrence 
with the initial height; the period of rapid growth is earlier for the 
taller girls; the shorter girls, like the shorter beys, reach their maturity 
ill growth at an older ago. In Chart IVa{p. 42), for exajpple, the 



tallest girl of the group attained her maximum height at 14^ years 
of age and the shortest at 17 years and 3 months. 

When the cui*Ves for the girls are extended to the earlier periodsof 
childhood| there is a suggestion of change or variability in the incre- 
ments from 5 to 7 years of age, with a small range of difference^ 
emdilsb to the Iwjys during these earlier years.- There is a slight dipp 
, m the curves^ a between the ag^ pf7 and 11 years, aside iirc^ 






42 


PHYSICAL OBOWTH AND SCHOOL PBOOBBSS. 



tbecuryps No. 1 and No, 9 of Chart Va, for example, which show no 
retardation or acceleration during the prepubescent and pubescent 
periods; the drop is more noticeable with girls than with boys. A 
period of marked retardation before adolescence is usually followed by 
a period of rapid acceleration during adolescence. If the increment of 
growth before adolescence is relatively uniform, this uniformity tends 



to persist throughout adolescence; and, as maybe noted with No. 1 
in Chart Va (p. 43) and No. 1 in Chart la (boys) (p. 38), ;yhen therSis 
tiDU sual l y rapid growth for the indiyidual from 7 years to ti[ie b^inning 
of adolest^ce; there is a decrease during adolescence, i. reveremn 
of the coimtoon rhythmic order. * 

"Hie iPirauiM^ W. Parker b6ys, when compared with t^e fiorace 





Majqun ^ys,^kow ^ closer range of distribution d^iring adolesoence;. 
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they are inferior, on the average, in stature, and show more indi- 
vidual fluctuations from measurement to measurement, which may 
be due, in some instances, to slight variations of the conditions under 
which the measurements were made, such as the time of day, the 
reading of the stsdiometer, or rhythms occurring' during certain 
times of the month“or year, since "the moaslirements were taken at 



such short intervals that the variation of a few centimeters would be 
very apparent in the curves as plotted. 

The 22 individuals inChartsXUIa and XlVa are from the University 
of Chicago schools and from homes similar those of tlie Francis W. 

Parker School^ but they foim part of a much larger Mdy cf stWleniq. 
In C^art the individuals are taken at raiidpni,l>ut in CSiart XlVil 

an effort was madd to find cas^ of ameted. 
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curves in height for both groups, like all the Horace Mann School 
children, show fewer individual fluctuations than those of the Parker 
School and, aside from No. 5 (Chart XlVa), there is a very close 
parallelism between the varying heights and the varying weights of 
the different individuals, i. e., the taller children are the heavier. 





No. 1 (Chart XlVa) is the tallest girl included in this study and hei 
weight curve deviates from the general tendency in that its form i 
similar to the height curve. The per cent of increase in height incre 
menta over the initial heights for a giyon chronological ago from ( 
to 18 is BO comparatively uniform for each individual that the growtl 
curVbs enable one, in the futiij*^,.to prophesy with consideiabh 
icenracy S|qw tall ^ ijhfld of normal growth will at any a^bse^uen 
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age within the interim, .providing his or her relatio^ to a given median, 
or norm, be known. 

The trend of the height curve, aside from the period just previous 
to the accelerated pubescent growth, tends toward convenity. If 
there is unusually rapid growth for tlie individual from 7 years to 
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tlio beginning of adolescence, there is a decrease during adolescence, 
and there is frequently a reversion of the common rhythmic'order^ 

Of the 170 boys and girls whose height curves are plotted for the 
prcadolescent and adolescent ages, a few show a regular uniform rate 
of increase at pubescence, a much larger number show an accelerated 
rate, and fewer show a decrease in gain. 
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The cases of marked arrest, or retardation, in growth in height 
with this group of children occur usually during tire early- adolescent 
period and persist through the period. • 



WEIGHT. 


The individual weight curves have certain characteristics which 
are interestingly significant wdum cornpared with the height curve's. 





With tjie exception of No. 9 (Chart la), who is heavier than the others 
for his height, the boys’ heights and weights are as a rule Yelatively 
proportionate to each other. The five boys below median height (Nos. 
10^ 11, 12,^, 13, and 14 ottho first chart) are also the five lightest, with < 
tShe exc6ption*‘of No. 10, whose nutrition is poor. Tfio boys hold the 
same relative positions in the series in reference to both height and 
weighf 
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Though there are more individual fluctuations in grovrth in iveight 
than in height, there is also a wide range of individual differences, as 
shown by the fact that No* 2 of the first group at 14 years of age is 
60i pounds heavier than No. 14. The stritoig differences between the 
two series of curves are: The weight curves tend toward concavity 
aii<l the height curves toward concavity just before the pubescent 
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acceleration, and then both toward convexity; the height curves 
never fall below the previous measurement, except in a few ^stances 
for a millimeter or two, and the weight may go above or drop below 
the previous measurement. In several instances boys lost in weight, 
and these losses divert the cuTvps from their relative positions within 
the ^up^ which may later be r^ained, ^ » 
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The curves of weight show to a marked degree a decrease in rela- 
tive increment from 6 to 1 1 or 13 years of age, the latter limit voiy'iug 
with the relative height and weight of the individual. After this 
there is a marked acceleratio^i. The uniformity of increase in height 
and weight increments certainly tends, onithe whole, to call attention 
to the' value of the vigilant watching and remedial exercises on the 
part of the examiners in this school, and at the same time gives con- 





Crete evidence of the great value of physical examinations and medical 
inspection for growing children. 

Girls are relatively heavier than the boys, and tl^e weight curves 
^ow less tendency toward concavity, with slightly more^ individual 
4uotuations»^ Tbj^ are ho cwm of a loss of weight previous to 16 


^rears of age; pany instances (Chart IVa, for example) the 
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girls are as a rule heavier, In a general way each individual retains 
ho|«elativo positicm in regard to height. In Group V there are throe 
cases of loss in weight after 17 years of ago and two previous to tliis 
age. No. 7 diverts from this-tendency of her group, being the heaviest 
after 8 years. 

There is apparent confusion in the complexity of weight curves for 
tiroup \TIa, but if the curves of those whoso growth in height was 
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arrested are eliminated, and allowance is made for a decrease for the 
last year of the period in this chart, the remaining curves tend to- 
follow those of. the other groups. The continued retardation in the' 
curves in height is paralleled by a simUar period of arrest in weight. 
The instability in growth in weight is represented by a mass of inter- 
secting curves in Chart Xia. No. 5 loses in weight in a manner 
to the' ret^dation of growth' in-'height,. bu^ the loss in weight does 
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irho weight curves are ch^acterized by a period of rapid accelera- 
tion during adolescence, excejit in cases of marked arrest, which are 
usually 'accompanied by marked arrest in growth, in height. There 
are very few curves of a uniform increment of growth dur ing * 
atlolcscence. 

^Marked arrests of growth in weight, hke ijioso of height, occur 
during the adolescent period. , 



The heavier boys and girls are the taller boja and girls, and there 
is a close parallelism between the relative rank in height of a boy or 
girl and his or her relative weight within a group. 

The boys and girls below median height have their periods of rapid 
pubescent acceleration in weight later than, those above, since the 
same general principles of physiological age l^old for wei^t as for 
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be due in several instances to the new factor of voluntary control 
T6<|uir6d for t his measurement and the mental adjustments necessary 
to meet such a test. These curves, like the otbf^fs” Slow coinpara- 
tively few cases of crossing* when the large numbers of possibilities 
are considered. The range of differences is not so marked as in 
height the curves are more closely ^uped than those of weight. 
There is a close massing of the curves for the Francis W. Parker boys. 

.^ong the girls some striking similarities to growth in height and 
weight may be noted in regard-to the normal direction of lung capacity 
curves. For example, in Chart Va, No. 1 shows jittleorno accelera- 
tion at adolescence; the same is true for No. 9 in height and lung 
capacity; No. 5's curves are very similar, as also are those of Nos. 4 
and 10. It is apparent the girls' lung capacity curves show less 
concavity or decrease in absolute increment between 9 and 14 than 
the boys. This raay be explained on the basis that the girls are 
becoming superior to the boys in height and weight during this 
period, only to drop back later in height, weight, and lung capacity. 
The lung capacity curves of the girls differ in their general trend from 
those of the boys and follow the same tendency as the weight curves' 
of the girls. 

In Chart XTVb theHame arrests iu lung capacity are illustrated as 
in height and weight. This is particularly true of Nos. 4, 7, and 11, 
%id also of No. 12, who is very light, but toll, and has an exception- 
yiy small lung capacity. The lung capacity curves, like those of 
he^t and weight, are irregular, and are indicative of instability of 
uniform inerease m development. The long interim between meas- 
urements is responsible in some instances for the crossing. In Chart 
Vllb there is a peculiar massing of curves, due to the arrest of Nos. 
6, 6, 8, 10, and 11. No, I'a position may be due to some after effect of 
pneumonia. The close relation between weight and lung capacity 
is again illustrated in No. 1 of Chart Xllb, who is extraordinarily 
stout, with large lung capacity; No. 3 shows the same retardation 
in lung capacity as in height and weight. 

YSTule there are several cases of parallelism in relativo positions in 
height, weight, and lung capacity, there are some int^^ting excep* 
tions. In Ch^t IVb, Nos. 2, 6, and ^ are imderweight and have less 
lung capacity than their heights wou^d seem to justify. No. 8 has a 
poor health record, and*the other ca^ would help to augment the 
suggestion previously made that there is a clbser relationship between 
|ung capacity and^we^ht than with height. This is contrary to 
opinion, and will be discussed more in detail lajter. T^ie girls 
are inferior to the boya^n lung capacity in the later adolescent period, 
which; may be explwnedjo some extent on th^ basis of hygienic 
^ cpndirions ilnd dre^ 
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The boys have greater lung capacity than the girls at all periods 
except between 13 and 14 years. 

The annual increase in lung capacity is slightly le^ regular than . 
that of weight, and the curves tend toward the same concave form. 

The concavity of the lung-capacity curves, like those of weight, is 
more marked with boys than girls. 

Marked arrests in height and weight afe uniformly accom{)anieTl 
by arrest in growth of lung capacity. 

There are a few cases of uniform increase in increments of growth 
in lung capacity during adolescence. 

The boys and girls of great^t lung capacity are almost invariably 
those of greatest height and weight, and each frequently maintains 
his or her relative position within the group^ 

The boys and girls above and below median height differ in their 
periods of accelerate^l growth in lung capacity in a manner similar 
to the differences in height and weight. 


9. THE RELATION OF PHYSICAL DEFECTS Tp GROWTH. 


It is not possible to discuss in detail in this bulletin* the relations 
between physical 'defects, diseases, and nutrition, and growth in 
height, weight, and lung capacity, but the da^, as far as available 
from the physicians' records, are included in order that comporison.s 
and further conclusions may be made by those who wish to follow 
up these detmls. The aim here, as in all phases of this investigation, 
is to present the source material in such form that futuie inductive 
studies may be pursued by the writer or by others who wish to use 
the data. * 

. In general, it may be stated that there are more marked Relations be- 
tween defeijte or diseases and growth in weight than in height, although 
the height is affected by conditions of long standing. For example, 
No. 1, Chart la, is the tallest individual in this group until 13 years of 
age, afWFwhich he gradually loses his relative position. Accelerated 
growth and resistance to disease go hand in hand. Adenoid growths 
naaterially affect physical development. 

« No. 10, Chart la, has th« characteristic rhythms of growth in height 
and almost none in weight. The weight height arid vitd indices 
indicate subnormal nutrition. This is even more marked in the case 
of No. 14. A child may of course be short an3 light and still have 
‘normal growth in height and weight, providing the weight height 
relationship is normal. 


NoUt on the.phytical condition. of individuaU whoie cttrvei in hiight, toeight^ and 
capacity are given tn Charts Ja ami 6. 

(ThoM ftptpjMrinc In tb«'fnwp of 100 In TMm 91 aiMl S l-UO; 8^147; ^IM; 7i«lM; 
10^ iH; n^Up; is-iiii; i4-ioa) 



1. Health good at enUa&ce; at 7 heart irregular and intermittent, cautioned urith 
regiud ig.exetclse (note, npid gipwth in h^t arid weight); anemiq a 8 (npt^drop 
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in curve); at 10 heart regular and normal; at 11 special shoee for flat feet also 

corrective ezercisee; at 14 injured knee. Parents American. 

2. During cMdhood had whooping cough, mumps, measles, scarlet fever and 
inflspimato^ .rheumatism; at lOJ heart was irregular and continued to remain sliKhtlv 
irregular. Mother American, father English. 

3. Health g^ at entrance; alight hereditary tendency to nervousness; had measles 

between 0 and 1 and chicken pox and bronohial pneumonia between 7 and 8- just 
previous to measurements of 9 years was recovering from measles; at 10 tonsHs sliithtlv 

enlarged, remaining BO ixntil 11. ^ 

♦ exceUent at entrance, but had had whooping cough and measles; rhinosis 

at which continued unul 11 J years, after which condition improved. 

6. Health good at entrance, but had had measles at 3; at 6J posture poor- ■ at 7t 
posture poor; heart eli^tly irregulv at *8; astigmatism; corrective work b^run in 
gym n a fuum at 8J; bronchi^ cold at last measurement. 

6. Condition good at entrdhee, but tendency to colds and had had whooping couch- 

at 14 condition good; shoulders round at 16; improved at 17. ’ 

7. Excellent health, but had had scarlet fever, complicated with mastoid opera- 
tion; measles, chicken i>ox; adenoids removed (note rise in weight curve); condition 
good durmg remainder of the time. Mother American, father German. 

8. Weak throat at 11; condition good at 14. Mother American, father English. 

9. Health good at entrance, but had had scarlet fever, whooping cough, aft malaria- 
at 14J had malaria, flat feet, enlarged tonsiM, and folUcular conjunctivitis- at 154 
improvement; at 18 good, under occijliet’a cafe. Parenta American. • 

10. At entrance had had measles and bronchitis; tendency to bronchitis- fair health 

tii^ eaaUy; poor nutriUon, slight pigeon breast at 7; health better at 8, also eves’ 
which were weak; at U left eye injured. ’ 

11 H^th generally good; eyee weak between 13 and 14; gave' trouble between 10 
ana 17 rarentB American. 

12. At entrance had had whooping cough, chicken pox, scarlet fever, mumps- 

r^ees; at 18 had operation for appendicitis; kt-15i cAdition good, foUowed bv 
bicycle accident: , ^ / 

13. ExceUent heidth,.but haa had measles; nervous chUd; shoulders mund* fore- 

ekin long, bad habito at 8; condition fair, but restless at 10; at 11 condition fair 
poeture poor at 13. . . ’ 

. entering, but had had whooping cough; tendency to tonsillitis- 

at 8 had tonsils and adenoids removed; at 9 well untU severe attack of tonsiUitis- at 
10 ^dition good, but foreskin inflamed; also at 11 and 12; nervotis temperament- 
high arched palate. ’ 

. [The health notes for the other individuals may be found in Section III Statistical 

Material, pp. 118-124.] 

, 10. weight-height and vital indices. 

One of the most useful and most practical indices of growth is the 
weight-height co^^cient, whi6h expresses the comparative solidity or 
^robustness of the individual, and, therefore, other things being equal 
Ins general nutrition. The following table gives the weight^height and 
also the vital indices of the pupils whose heights, weights, and lung 
cap^tiee are expressed by .the curves given in Charts la and Ib fo 
XW, inclusive. The weightnheight index is obtained by dividing the 
- weight (in kUograms) by the height (in centimetere); this gives the 
. frftcUon of a kilogram which the individual poshes in weight for 
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Fio. 25.— (Chart Xlb) Lung capacity currea for Francis W . Parker Bchool Fio. 26.— (Chart Xllb) Lung capacity curves for Francis W . Parker School 

girls. girls. 
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each centimeter of height. The vital inde.x is obtained by dividing 
tho lung capacity (in liters) by the weight (in kilograms); this giv<a 
the fraction of a kiloliter which the indi-ddual possesses in lung 
capacity for each kilogram of weight. ' 

The numbers at the top of this table refer to tho' successive meas- 
urements shown by ..the circles in (Charts la and Ib and indicate the 
ago in half-year periods; the numbers at tho left in the vertical col- - 
umn refer to tho individual curves as numbered on the charts. The • 
upper row of figures in hundredths express in each case the weighs 
height index ; the lower row m thousandths, the vital index. 

The weight-height indices increase stea<lily in nearly all cases from 
5<^ to 18 years of age, wliich shows that weight increases more rapidly 
than height. The lowest ratio in this group of boys is 0.15 at 6 years 
and the highest 0.40 at 17 J years of age. There is little or no appar- 
ent difference, as a rule, between tho tall boys anil the short boys, 
except that tho tall individuals have high indices early. This 
clearly substantiates tho tw'o important conclusions previously stated 
that tho development in height and weight, as a rule, go hand in 
hand, and the second conclusion that .any normal physiological ' 
change in the height or weight occurs earlier for tall cliildren. For 
example, if we take tho index 0.23 as representing a given physio- 
logical stage of devolopn^nt, it will bo noted that tho time sliifls 
chronologically in a fairly uniform manner between 7 and 8 years of 
ago with No. 1 to 14J years for No. 14. . 
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It will be noted that the aTet^ee destroy the individu^ charac- 
, teristics of the relation of the growth m weight and height, since the 
.fluctuations due to physiological maturity counteract each other in 
a manner that neutralizes rhythmic tendencies. It may dbsexred 
that the weight with boys in proportion to the height increases just 
over 100 per cent from 5^ to 17^ years; the increase with the girls 
is slightly less than that of the boys. It is very difficult to observe 
nodes in the relationship of the tyvo aspects of growth, but appar-, 
ently there is' an ipcrease at lOi and another at 14^ years of age, ^ 
This substantiates the previous conclusion that the pubescent accel- 
eration in weight precede that of height, and that wfeight continues 
to increase pouch more rapidly than height after 14^ years for boys. 
These two nodes may be not^ to appear approximately at 10 .and 
13i for the girls. 

There is less increase in relative growth in weight in proportion to 
lung capacity than in the case of height,. For boys the increase from 
5^ to 17^ is from 30 to 40 percent when averages are taken, and for 
girls there is less increase. These average results, as in the case of 
the weight mdices, are not representative of individnal development, 
since they are averages?* 

11. THE COKBELATION OF GROWTH IK HEIGHT AND, WEIGHT TO SEXUAL * 
, • DEVELOPMENT. 

Selecting the individufil growth curves of the girls whose first men- 
struation harf been carefully recorded in years, months, and days, 
and placing them in a chart (No. XVa|, it is at once' apparent there is * 
a direct correlation between physiologi6&l age as evidenced by height 
add weight and the advent of menstrual functions. The tallest and < 
^eaviest (No. 1, Chart JVa) in the group from the three schoob ' 

' *Bgan her pubescent acceleration in height with the usual accompany- 
ing changes in weight at about 10 years.* This is unusually early, but 
is accounted for by the previou^ established conclurion that her 
bright, wright, and healthy constitution indicated an early phyaio^ 
logical development. As indicated by the cross line in the chart, the 
menses appeared when she reached 12 years of age.^ 

The second andlhird girls (No. 3, Chart Via, and No. l,.Chart Va) are 
ych and heavy. The serand, or*freavier one, had her first men- 
s^ation as early as 11 ywurs, and the former at 11^. Both of these 
girls were apparently in .good health* at the time; both had jM^e- 
• viouflly had adenoids removed. ^ i 

The fourth girl (No. 3‘, Chart Via), who is ane^-andn^^ 

nor as heavy as ritiier of the others, but above median height, began 
m^truaUon at 13 ye^ 3 mont^- fhe fifth^^ ^p, .2, thart 
who;M above in^an height imd wei^t, began moistruation 
6 inonths^^ sixth ^o;3, Sma )- ‘ ^ ^ 
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hei^t, at 13 years 3 inoaths; the seventh (No. 4,'XlIIs) at 13 years 
8 months; the eighth (No. 6, Xllla) at 15 years 3. months' 17 days; 
the ninth (No. 12, XTVa) at 14 yean; the tenth (No. 6, XlVa) at l3 
years 9 months; the eleventh (No. 9, XlVa) at 13 years 9 ihonths; the 
twetftb (No. 9, XHIa) at 16 years 7 months; the thirteenth (No. 10, 
IVa) at 16 years; the fourteenth (No. 14, XTVa)'at 15 years. 



Height 'and 


therefore, it would appear, offer excellent 
objective criteria for teach^ and parents for deternoiiiing the advent 
of menstaraation as a factor in pubescent developipent and the o^t - 
of maturity. ' If the girl k UJl, hpalthy, -and iwurisheil, i 

physical stage inay be nached as eatly as 11 years ^ a normal girlj if ^ 

.taH, but under weighty it'B^y WdelayteS; if very ritort and snarlrftilly : 
light, it^aybeti«¥ed^taw^ <^^^ »«Keaiy 
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These conditions have wide educational application Ix^ in phys- 
ical training and school work. They emphasize the fact that the 
waller child should be treated as a younger person has not had 
the physical development and. the accompanying mental, disturb-' 
ances and experiences which would seem to be Indicated by her 
chronological age in years, and which, too often, h^ been used|« a 
basis of classification, training, and social activities. 

The prevalent idea that ^nstniation should occur between the 
ages of 14 and 16 is also untenable, since the extrem'es.in these cases 
represent nonnal healthy girls of differint physiological developq^ent. 

Smce writing the above conclusions, I have had access to Weissen- 
berg’s Das WacMum des Menschen, and he substantiates my ob- 
servations with a limited number made by him. He finds the girls 
who have had their first menstruation before 13 years of age taller 
as a rule, than those who have not reached this stage in their physio^ 
•logical development before 15 years of age. His results are (p. 200): 

Age oj merutrualion. ' 


First meiutruation on 
or before id yewe of 

First mea- 
sthiation 
not having 
ooeuired 
before 15 
years of age. 

- Helsfat. 

AfteatfUqt 

meitttni^ 

tlos. 

Height. 

OeniineUr$. 

153.0 

144.0 

157.0 

154.0 

157.0 

140.0 

147.0 

154.5 

145.5 

Ym, 

13.0 

13.0 

11.0 
' 13.0 

11.0 

13.0 

U.O 

13.5 

13.5 

148^' 

148 

150 

148 
vl45 

158 

149 

151 ' 

151 

‘ 148 

* 


1 



K 

. It is at once apparent the first group bf girls are above normal 
height, which Weissenberg finds to be 144.5 centimeters for this age, 
while the others are comparatively short, since the norm for this' age 
is 150.6 centimeters. ;; • . 

Weissenberg* also studied the advent 'of first menstruation for 
J j273 Jews and 768 Russians, and found the average age for the Jews 
14 years 2 motithsjjpd for the Russians 14 years 11 monfiis. Jama- 
s' found th*.«ge to be 16 for Japwece girls and 17 for Chinese, oh 
Ae averag£';( , ' , , • _ • ‘ 

|j differencffi in ages are no doubt greatly influenced' by racial 

the conduaioM'of -this inveatJ g«.fjnt^ ^ m 
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far as I am able to dfetennine, hold true for individuals within a race 
and under similar environmental .conditions, i. e., the taller, heavier 
girls, with extensive lung capacity, mature physiologically earlier 
than those below the median or average in these respects. 

Other signs or criteria of physiological age are the early appearance 
of the teeth and the development of the bones of the wrist, changes 
of the voice and pubescent changes during adolescence. The appear- 
ance of first menstruation is one of the most significant signs. 

12. CONCLUSIONS. 

Growth in height . — That these boys and girls form a select group and 
that school medical inspection, directed play, and physical training 
are important educational agencies is shown by the fact that on the 
average these children are taller, heavier, and have better lung 
capacity than ahy group in a series of 112, extendipg from Quetelet’s 
first study in 1836 to 1913 and coimprising over 1,000,000 individuals. 

The boys are taller than the girls from 6 to 1 1 years of age, and ^he 
girls then become taller and remain so until 14J, direr which the boys 
are again taller. The widest range of individual differences for boys 
. and girls is_during adolescence. 

The per cent of increase in height increments over the initial heights 
{pr a given chronological age from'6 to 18 is so comparatively uniform 
in many cases that the growth curves may enable us to prophe^ 
\rith considerable accuracy how tall ia child of normal growth 
should be at any subsequent age within the interim, providing his 
jDclation to a given median or nonft be known. 

The trend of the height curve, aside from the period just previous 
to, the accelerated pubescent growth,' tends toward convexity. The 
. decrease in increments of growth in height just before the accrieratidn 
is more marked with boys than with girls. . If the increase before 
adolescence is unifom, this uniformity tends to persist throughout 
adolescence; if there is unusually rapid growth for the individual from 
7 years to the beginning of adolescence, there ■ is a decrease during 
adolescence, and there is a reversion of the common ihythmic order. 

Of the boys and girls whose height curves are plotted for the pre- 
adolescent and adolescent ages, a few show a regular uniform rate of 
increase at pubescence, more show an accelerated rate, and fewer show 
a decrease in gain. 

The dases of marked arrest in growtl^ in height with this group of 
jhildren occur during the early adol^pt, period and, persist throu gh 
the period. 

Growth, in height is affected by the inception and 'removal of 
adenoids,'-buh the common children’s diseases apparently have littles 
effect on increase m stature. . 
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The average increments of growth of those above and below the 
median height, the individual increments of growth in the four tables 
of boys and girls, the individual growth curves, the advent of maturity 
with the girls, show that the children above median hei^t between, 
the chronological ages of 6 and 18 grow in stature andin physiological 
maturity in advance of those below the median height, and they may 
be physiologically from 1 to 4 or even 5 years older than those below 
the median height. Those above the median height have their 
chaiwteristic pubescent changes and accelerations earlier than those 
below; there is a relative shifting of the accelerated period according 
to the individual’s relative height. " 

For the girls included^ there is a direct correlation between the 
advent of first menstruation and different heights of the individuals. 
The taller' girls mature earlier than the ones belowthe median. 

Growth in weigU . — The boys are heavier than the girls from 6 to 
12 years of age, and the girls then become heavier and remain so until. 
16, after which the boys surpass them. 

In many cases it would b^possible to prophesy the approximate . 
weight at any later age within the interim from 6 to 18 years of age. 
However, the weight curves show inor^ marked individual variations 
and fluctuations than the height'and in some cases show actual loss of 
weight. 

The trend of the weight curves, differing from the height curves, is 
toward coiipavity, with more marked concavity (or loss of increments 
of gain between 8 and 13 years) for boys than girls. 

, /Ihe weight curves are characterized by a period of rapid accele- 
ration during adolescence, except in cases of marked arrest, which are 
usually accompanied by marked arrest in growth in height. . There 
are rev iew curves oT a uniform increment of growth during adoles- 
cence. ^ ^ 

Mftfked arrests of grQwth in weight for these children, like those 
of heigh^ oB(Si^ dnriiig the adolescent period.’ ' ' 

Growth m weight' is materially affected by the inception and 
removal of adenoids and the inception of or recovery from disease. 

^ Ihe heavier .boys and girls are the taller boys and girls, and there is 
a f^ parallelism between the relative rank in hei^t of a boy or girl 
and his or Her relative^weight within a ^up. 

. ' The hoys and median height have their periods of rapid 

pubescent accjl^tm^ in weight later than those above, smce the 
same genial principle of physiological age hold for weight as for 
height' as a rule: . ‘ 

in luf^ eapaeUy . — The boys have greater lung capacity on 
, , than the girls for all periods except between. 13 and 14 

.y;^;^qf;aga ' \ 
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The Annual increase in lung capacity is slightly less regular than that 
'of weight, and the curves tend toward the same concave form. The 
individual fluctuations are more like those of weight than height. 

Jhe concavity of the lufcg capacity curves, like those of weight, is 
more marked with boys than girls. 

Marked arrests in height and weight are uniformly accompanied by 
arrest in growth of lung capacity. 

There are a few cases of uniform increase in increments of growth 
in lung capacity during adolescence. 

Growth in lung capacity is materially affected by the inception of 
* and' recovery from disease. 

The boys and girls with greatest lung capacity are almost invanabLy 
those of greatest height and weight, and each maintains his of her 
relative position, within the group as a rule. 

The boys and girls above and below median height differ in tlieir 
periods of accelerated growth in lung capacity in a manner similar to 
the differences in height and weight. 


(B) AGE, GRADE, AND SCHOOL STANDING. 


1. CURRICULA AND METHODS OF QRADINQ. 

The subjects of instruction in the Horace Mann School, in the elor 
mentary work, include arithmetic, art, composition, French, geog- 
raphy, grammar, 'history, literature, manual training, nature' study, • 
penmanship, reading, science, and spelling; and the high-school sub- 
jects are algebra, biology, chemistry, Cicero, civics, English, French, 
German, geometry, history, Latin prose, manual training, physics, 
trigonometry, and Virg^. The Francis W. Parker School includes 
English, French, Germain, handwork, history, mathematics, reading, 
science, spelling in . the elementary schoo], and Latin in addition in 
the high ^school. Both schools have 12 grades above the kinder- 
garten. '^e Horace Mann School marks begin in . the third grade 
and the Ftancis W. Parker School marks as low, in ^ome instances, 
as the flrsUgrade. 

'With th4®xception of a very few individuals the school marks were ^ 
recorded inkhe letters A, B, C, D, E, and^F, and for these are sub- 
I stituted thenfollowii^ equivalents giVen on the report card: A»97i; 

I B«90; C—80; D— 75^; E*-65; F— 30, .In the few instancee where 
I the ^^umbers 1, 2, 3] 4, and 5 were used the following equivalents, ^ 

! recommended by the he^d of the school, are used: 1»96; 2-80; 

! 3-60; 4-30. 

The record card is shown on Ahe next page. The marks for muric 
* and application are not included in this study. 
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viduals whoso growth curves in height, weight, and lujjg cap^ity 
are plotted in Chart Ic. The Arabic numbers from 1 to 14, inclusive, 
refer to the number of the individual curves in the chart; the ages 
in years and months refer to the individual’s age in June, when the 
first average school standing was computed, and all the subsequent 
average marks are for yearly intervals from this age; the average 
per cent is the average of all the subjects for.the four terms for each 
year from • September to June; the number of cases includes the 
number of marks giving the average mark for each subject for the 
four terms; the small figures above and to the right of the averages 
i’' .icate the school grade, the high-school work beginning at the 
eighth grade unless otherwise indicated. The general averages and 
total cases are for the entire scholastic life included in this study. 
The 10 additional tables which follow are uniform in construction 
with Table 11. 

The marks for No. 1 begin at 10 years 9 months of age in the fourth 
grade, with a yearly average of 81 per cent, for 37 marks. One year 
later this boy advanced to the fifth grade and received an average of 
82 per cent for 44 term marks, and so on until the eighth grade was 
completed. T^he final average school standing for this first boy, 
based on 187 marks, is 85 per cent. 

'The final scholastic standing of No. 2 is 80 per cent, based on 252 
marks. This boy was absent from, school in his fourteenth year, but 
returned and continued the work with the class the following year 
and graduated at 18 years. Tt should be noted that No. 9 was absent 
from school during the fourteenth and No. 12 during the seventeenth 
year, which delayed their advance to the next grade for one year. 

It is important when interprqtmg these tables to keep, in mind 
that the averages in the elementary grades are based on a larger 
number of subjects than those in the higher grades, and. that in 
• some instances where- the number of marks is small the child was 
absent for part of the year, as indicated in the footnote. Assuming 
as a basis for normal progress that a child of 12 years of age should 
be in the sixth grade and one 16 years of age in the tenth grade, it 
will be noted that Nos. 1 and 14 are retarded one year;^ Nos; 11 
and 13, two years; and No. 9 becomes retarded one year at 14, and 
No. 12 one year at 17. Nos. 4, 5, 6; and 10 ore one yetg in advance 
of their grade, ’While the chronological age is not tHe most rational 
bwis of grading, judging froih what has been learned from>ho pre- 
vious data included in this investigation, it is the basis on which 
these schools have i%the main been graded, where no systematic 
allowances were maro for the physiological age or for differences 
betwew boys and girls. It would appear that such a standard is 
applSuible to these schools as indica^ by their curricula and metho<b 
promotion, althoughTnlDro attention is given to indiyidual differ-. 
:^^«nc^,t^m theay«agesd^^ . • . . ■ 
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^ SCHOOL PR6qRB88 IN THB HORACE ICANN SCHOOL. 

The average mark is 81.9 for all the Horace .Mann School boys 
ill eluded in the tables, arid the curves which follow express the 
individual averages in the table. This average is based on 8,625 
final marks for this group of 42 boys. The median, or middlemost 
mark, for the group falls between 81 and 82 per cent, and therefore 
the average may be assumed as a norm for a basis of comparison 
with the height, weight, and lung capacity norms. The grade norm 
has been establishod on the basis of age and grade, a^^uming a boy 
of 12 years of age should be in the sixth grade an^ a boy of 16 years 
of age should bo in the tenth grade. The two variables in the dis- 
tribution of marks and grades make it extremely difficult to estab- 
lish one norm of school progress. This norm may be illustrated best 
perhaps through graphs, and a series of charts accompanies each of 
the tables on age, grade, and school standing. 

It Ls at once apparent that there are 5 boys in Table 11, Ic, who are 
above the. average school mark, or norm (81-82 per cent), for their 
group, and all of these boys except one are retarded by grade. There 
arc 6 boys below the norm, and the 3 who lyere irre^lar in attendance 
are retarded by grade. In Table 24, He, there are 6 boys above the 
norm in mark; 2 of these are retarded by grade and 1 accelerated by 
grade. In the second group 4 boys fall below»81 per cint and 3 are 
retarded by grade arid 1 ac^elerat^ by ^ade. The irregular attend- 
ance is equally distributed between t^ose above and those below 
normal mark and normal grade. In the third group (Table 24, IIIc) 3 
hoys are-above the average or normal mwk, and 1 of these is acceler^ 
ated by grade. Eight boys are below the norm in mark, and 3 of 
t Ik'so are retarded by grade. 

Among the Horace Mann School girls the marks are much higher; 
the median and average both lying between 84 and 85 per cent. In the 
fct group (Table 24, IVc)" there are 3 girls above the norm in mark 
and these are in normal grade. There are 4 below the norm in mark, 
and 2 of these are retarded by grade and 1 accelerated two grades. 
In the second group (Table 24, Vc) 3 girls are above the norm impark, 
and 2 of these are retarded b^ grade; there are 8 below th^Rbrm, 
and 2 of these are retarded by grade and 2 accaerated by grade. 
In the third group (Table 24,. Vic) there are 4 girk above the norm in 
mark and 7 below the norm, of whom 3 are retarded by grade. The 
lost group of Horace Mann girls (Table 24, VHc) contains 3 above 
the norm, of whom 2 are retarded by grade and 2 below the norm who 
are also retarded by grade. • 

There is a higher average by grade and by mark for t^e girls than 
for the boys, and there k moref irregular atte^dfmee among the girls, 

. which a retarding influence both as to. grade and mark whan 
compai^ the Qther ghls'^hosh attendance ishre^^ 
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PHYSICAL GROWTH AND SCHOOL PBOGBE8S. 

THE FRAMaS W. PARKER SCHOOll. 




The average marks for the Parker School are below those of the 
Horace Mann lor both boys and girls. In the first group of boys 
(Table 24, VIIIc) there are 5 bo}"9 above the norm (77-78 percent), 
and 1 of these is accelerated by grade. There are 5 below the norm 
in mark, and 2 arel’etarded by grade. In the second group (Table 
24, IXc) 10 boys are above the norm in m%rk, and 2 of these are 
retarded by grade. ^re in this group 1 4 below the norm id 
mark, and 1 is acceleratfeH by grade and 2 are retarded by grade. 

The average mark of the girls for this school is 80.9 per cent, and 
the median is close -to this. In the first group (Table 24, Xc) 8 girls 
are above the mhdiin in marks, and 3 of these are retarded by grade. 
Among the 3 below ^ norm in mark, 1 is retarded by grade. In the 
Second group (Table 24, He) 5 are above the norm in mark, and 4 of 
these are accelerated by grade. Of the 4 below the norm in mark, 
3 are retarded by grade. 

NoUt on the school standing of individuals uhose marks and grades appear in Table U 
^ and Chart Ic. 

1. Left Bckool at the end of first year of high school. 

2. Out of school one year and relurne'd in second year uf high school; remaii¥.Hl four 
years with low marks; graduated. 

3. Good work in elementary sc^hool; conditioned in Latin and French first year of 
; high school (eighth grade); did not take full work second year and withdrew at end 
I of term. 

4. Outiof school first two terms in sixth grade; conditioned in Latin and Gcrinan 
during ninth; promoted to tenth; absent much in second term of eleventh; withdrew. 

C. Entered beginning of third term in sixth grade; conditioned iu arithmetic, 
grammar, French, .during seventh; in biology during eighth; in Latin during ninth; 
ib Bnglieh during tenth; in I.Atin, French, chemistry, geometry, during eleventh; 
graduated after two years in twelfth. -w ' 

7. Graduated. 

8. Condition^ in algebra and French during nin th grade; in algebra in eleventh; 
graduated from twelfth. 

9. Conditioned in Lalin^^during ei^th grade; in English and Greek during ninth; 
failed to giadualo. 

10. Entered third grade but did not take. full work; inattentive during seventh; 

withdrew at end of eighth, ^ 

^ 11. Absent during fourth term of fourth grade; conditioned in Latin, chemistry, 

algebra, and geometry after much absenco during third term ol elevonth; gradual^ 
at end of twelfth. 

12. ^tered seventh grade but extended absence during second' and third terms; 
withdrew from school for one year at end of ten^; conditioned in Latii\ during elev- 
enth; graduated. 

. 13. Repeated part of third-grade work; conditioned^ in arithmetic during fburth; 
in English during fifth; improving stonily; rtill in school. 

14. Abmt during third and fouHh torms filth graide; conditioned in Latin and 
hktdiy during ninth ; stii j 

^be noUM; on school atonding for th^ other ikmviduals may be found in section 
UL Statistic^ M 




THE INVESTIGATION. 

4. CHARTS OF SCHOOL STANDING. 



Expressing these tables in school standing in graphic form where 
20 railliraetors in the horizontal equals one year in age and 30 milli-* 
meters in the vertical equals one school grade, the two variables, age 



Fiq. SO.-^^liart Ic) School«6tftn<ling curves for Boraoe Ifann School bojft. 

apd school grade, may be expressed in the foim of a continuous line. 
A third variable, or the average mark for each grade, may also be 
ex^ossed, as^uming^ the first 6 millipietere in the Tertical within ^ 
gra<]e to represent a stan^g 


between^ and 60 per cent^ the second 

ik-.M 
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No. 6 is the most precocious in.ChartIc from the etaadpoint of age 
until he reaches 16^ years, and No. 11 the most retarded throughout 
^ his school life. On the contrary, comparing the average marks within 
the grade. No. 11 has higher marks than Nb. 6, as may be seen by 
noting the height of the circles in each grade. 

It is at once apparent that 3 of these 14 boys in the first group lost a 
grade during the periods^incljided. In two cases this was due to 
absence from school for a year, intho other case to the gradual lower- 
' iiig of the average mark of a boy who was being promoted in advance 
of his age on low grades. The nine additional charts which follow 
are uniform in construction A^ith Chart Ic. 

> 5. CONCLUSIONS. 

In these schools whore there is carefuhgrading, the widest range of 
individual differences for the 135 pupils is four years in any one grade, 

» with uniformly a wider range for boys than for girls.- 

If 12 years of age is taken as normal ago for the sixth grade an(bl6 
years for the tenth grade, there are in this group of 58 boys and 57 
* girls 27 boys and 26 girls retarded for one year or more during the 
school course and* 13 boys and 11 girls acgeleratod for one year or 
more. 

Girls maintain a higher school standing than boys; there are also 
moro repeaters among- the boys; end fewer cases of “slapping’' a 
grade. In the fourth and fifth grades the boys and girls aro approxi- 
mately of the same age, but in the last year of high school the boys 
, are older on the average. ^ ' 

There are only 9 instances of boys dropping back a grade and 4 
instances with the girls; there are 4 cases of boys skipping c grado 
and 8 cases with girls. These are confined to the Horacq Mann School. 

Pupils who are relatively poor in tho first few grades are relatively 
poor in t£e upper graded; that is, poor mar^ in the early school 
course are indicative of low standing throughout the school course. 
Boys and girls df normal school age or under maintain a better schdol 
standing both as to grades ^nd marks than those over ago for grade. 

The age of entrance and the grade entered after 6 or 7 years deter- 
mmes the age for completing the school. With few exceptions these 
children progress through the elementary school at the rate of one 
grade per year, regardless of the chi^ological ago at entrance. 

There are waves or nodes in ttwSmarks from year to year for each 
individual, the moat promineiff^drops coming at the entrance to the 
!Jgh school and in the fourth and fifth grades. ^ , 
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(C) THB BBLATIOn OF PHYSICAL GROWTH TO SCHOOt STAHDUTG^ . 
1. SCHOOL STANDING AND ‘GEOWTH IN TWO ELEIOCNTABT SCHOOLS. 



We now see the fundamehtal questions are: How do children 
progress through school 1 How do children mature physiologically 
during their school lifel What is the relation between these two 
aspects of development when both are studied consecutively through- 
out the element^y school ) 

It must be recognized that since we are investigating the school 
standing age and since promotions and school efficiency are based *0n 
marks, these records must be taken at their face value, because they i 
represent school -practice and because they offer tangible criteria of 
the efficiency of the individuals of the school. 

Each schooL has 12 grades above the kindergarten. *^he depart- 
mental method of instruction is more o^less in vogue in all grades-; 
and the same teachers, in some instances, have marked the pupils in I 
th^ respective studies for severs^ years. The teachers are among 
the best trained in America and the pupils acre given a great ieal of 
individual attention. r ” 

A more careful study of individual marks .reveals that there are 
waves or nodes in the marks from year to year for each individual. 

The two most prominent drops are at the entrance of high school and 
in the fourth and fifth grades. The lower averages are most marked 
in the transition to the high-school grades, where the number of sub- 
jects also decreases. In these schools the best marks are found in 
*• the sixtlr and seventh grades for boys and girls, *and during these 
A grades the greatest number qf subjects are included. 


Table 12a. — Average mark^^aiid ave^e number of $ubjects for pupiU xnihe elementary 
^ 9chool^a$ed on quarterly term marhs^ 

T . HORACE MANN SCHOOL. ^ . 
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from each pupil’s marks in each qpbjecl for each period and from the 
gn)wth curves. * % 

The variability of iiiiarkB and the changing distribution in their 
ranking show that many pupils are not doing the kind of work given 
them in some subjects (hiring these intermediate gr^es. What these 
subjects are for the Horace Mann School^ and how they change from 
grade to grade, is shown in the following table, which' gives the sum- 
maries of the marks that- are very -poor, poor, or only fair. 

Table 12b — of pu^U yn each ttiidy in iht'variom grades doing onlp fair or 
^"""i^edioae toorh, 

BOYS. 


Grades, tod number of pupils In grade. 


Art .4 

Composition 

Frei^and 
Grammar 

Language 

Literature 

n anual training .... 

UaUiemgtics 

Nature ttody 

renmaDalilp. 

Reading 

Spelling...* 


m>i9. 

rv-«). 

v-A. 

VI-38. 



Vn-38. 

7 

10 

11 

4 

7 

6 

15 

, s 

7 

14 

0 

A 

0 

0 

12 

0 

2 

0 

8 

1ft 

1 

8 

1 

7 

ft 

8 

* 4 

8 

5 

n 

2^ 

0 

8 

0 

0 

2 

A/i 7 

8 

1 

0 

1 7 

^ 10 

11 

1 

0 

10 

30 

.10 

10 

17 

1 

0 

2 

0 

$ 

5 

1ft 

20 

18 

14 

» 

7. 

7 

2 

s 

6 

IS 

10 

8' 

12 


0IRL8. 


Grades, and ntunber of pupils fii’grade. 


Art 

Compoeitioii 

French aq^ German 

Qraminar.v 

L aw a ioia ...;.-. 

^aannJ^ .* 



Nature study.. r. 

Bpell^ 


m-27. 

lV-36. 

V-37. 

VI-38. 

ra-ia 

4 

8 

11 

1 

2 ' 

3 

4 

6 

1 

2 

0 

0 

0 

0 

8 

0 

2 

8 

0 

0 

1 

11 

7 

0 

8 •> 

0 

8 

5 

. 1 

ft 

1 

8 

6 

1 

4 

2 

4 

• 6 

1 

2 

0 

12 

•12 

8 

10 

2 

0 

8 

1 

2 

1 

ft 

7 

2 

0 

8 

10 

8 

0 

2 

4 

5 

...« 

1 

2 - 


Thfr Very poor marks for the boya are: In tlje tluWl grade, history’^, 
aritbmetio 3, spelling 3 ; in the fourth grade, msibematlos tO;peiHttan- 
shijt % .^idling 6; in the grade; ]>enmansldp 9^, nay&thematios 4, 
history 4; in' the sixth grade, history 3, maditaiatios 3, peujuuiihip 2^ 
in the seventh 'pade, spelling 7, |;eiiunaa^ip 6, kat|;^atio8 6. 

For the girls the very poor pmia ftre: In the llhimgrade, qw)Iiog2; 
in thV iourth grade, xoi^ematios 0, penmanship 5, a«ography'4; in 
the . fifths gil^e, artrfi, ^history 4, geography 2 the sixth 
!patbematics -4;^ m the seyenth gnu|e, geognqdiy^^/histoiy 4>Fr«iMh 
Qetia^A/ '■ 

7U6*-14 - -sr;. 'V 
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' .^ong these boys and girls, th^se of nonnal school age or younger 
^ main tain a better school standing, both as to 'grade tmd mark, than 
those over age for the grade. This is important; why do these pupils 
of normal school age or under maintain this better school standing? • 
A careful study of sustained, absences does not account for the condi- * 
tions, though absence and a study of diseases and accidents aid some- 
what. The explanation lies in the advanced maturity of the pupils. 
Since we have no recourse to consecutive mental t«ts throughout the 
elementary school life of these pupils, but since we have recourse to 
their consecutive phymcal meMUiements in height, weight, and lung 
capacity, the problem resolves itsclf4jl^ finding the relation between 
g|t)wth and school standing. The devious study of these indi~ 
viduals, together with their weight, he^t, and vital indices, diseases, 
and physiological changes, sh^ that Jthe taller, heavier children ' 
mature physiologically in adva|^fcf the shorter, lightef ones; and a 
study of ages, grades, and th|p^ks of the boys shows that those 
above the average height of the group, i. e., those whose physiological 
age is acoeleroted, complete the last grade of the elementary school 
at 12 years 9^ months of age \rtth an average of 84.35, and those below 
^ average height or of retarded/plfysiological development complete 

' the elementary school ^ork at 13 years 7^ months of age with an 

average pf 81.72. 


4 * 




The taller , heavier, or physiologically accelerated boys and -girls, 
complete the elementary 'school at an earlier ^e and with a. high 
avei^i^ mark than the shoi;t, light, or physiologically retarded boys 
and girls. In following the present investigation the reader should be 
careful not to confuse brightness or precocity with stages of mental 
matiuity. A mind may bo more nearly mature, than another and 
still be of mferior quahty. The former has certain 'instincts and 
mental traits associat^ with growth which the latter 'has not expe- 
rienced. The former is accelerated in growth physiologically. 

The second significant explanation of the hode or drop in the ^shool 
sttodii^ fourth grade lies in the rate of development in physio-*^ 
j^cal patonty of ^he boys and girls at these ages. The growth 
iBiarts show there is less phyaioTogical mowth in heig;ht, weight, and 
hmg cfpecity before tte adolescent a«)e{6ration than at any other 
time before cessation of grbwth efter the adolescent acceleration. 
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2. sdnro6L stMmiKa and qtsowth in BmoHT. 



A SinM^we'I^Ye'the in^dual ou^ 'for %oth fcieiAt, \raigiit; lung 
e^Moityj and s6ho<4 etandiag for al the individual^iifolud^ in the 
data fpr comparison, a vgry^erai imdffistaadinK of tt^cwrda- 
ttoM or relationidupa tnay he :gotten by ta^mg individual conjpaa^ 
Isons for eadhi grotip. , . r • v . v 
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Comparing the boys’ curves in Group I as given in Chart la for 
height and 'Chart Ic for school standing, it will be noted that — 

The boys who are in advance of their normal grades, Nos. 4, 5, and 
6, are above median height, and No. 10, who has low school marks, is 



rw. l^Ip) e<iiiort< t a n<lfnK foi^onoe 

below inedian lui^t. Of the boys in this 'group w%) ,are 
retftrded^^Nokfli,'l|, 13, 14- are below mediafi kd^t, aftit ]NWt 

^pped below*luB rehtive duriig {newjdcMtttt 

waa fiusmio. No. 9 beoame lrotadede(j^%t 14 yeero oa'Mooimb oi • W 
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al^flnco .End again &t’18. He has a somewhat irregular gro^Hilk curvein 
height during adole^nce and is frequently ill. 

The school stand^ of the boys in the second group (Chart He) of 
15 presents two cases of ‘‘skipping a grade,” Noe. 13 and 16. No. 13 
is ^retkrded one year at 12, and No. 15 one year; after skipping a 
grade the latter again becomes retarded at 18. In this group Nos. 7 
and 12 are in advancqof their grades for the short periods attended 
in the elementary school, the former being above median height, the 
latter below. The retarded boys are Noe. 10, 11, 13, 14, 'and 15. All 
of these are below median height except No. 10, who is anmmic, has 
appendicidsr.and enlarged tonsils. 

Chart IIIc shows the same general tendencies for each bpy to hold 
his relative position in reg[ard to school standing and in his ranking 
with his companions from the elementary to the hi gh school. 

In this group 2 boys. Nos. 7 and 13, are in advancie of their normal 
grades. The former is above median h^ht and the latter left school 
before. ^2 with am average mark below passmg for the last two years. 
No; 7 has the highest school average of the group. 

The retarded boys are Nos. 4, 5, 6, 8, 10, 14, and 15. No. 5 skipped 
a grade at 13; Nos. 6} 10, and 14 were late entering from another 
school; Nos. 8, 10, 14, and 15 are below median height. 

In the first group of 11, girls (Chart IVc) No. 2 is two grades in 
advance of her normal grade at<»2 years, of age, if the same standard 
for age and grade is used for girls as for boys. Smee both enter the 
• schools at about the same chroholo^oal age and are promoW on 
the same basis, this uniform noita seems justifiable, as previously 
•stated. No. 9 is one year in advance of her grade at 16. .No. 2 is 
above median height, and No. 9 below, with good health and excel- 
lent school standing extending back to the t>ird grade, which wfa 
completed at the early age of 8 years 7 months. 

The retarded girb of Chart Vc are Nos. 3, 6, 7, and 8, who are 
fairly close to mpdian height. .No. 3 missed a year and later skipped 
agrade. No. 7 has low average marks and No, 8 poor health. No. 1 1 
Ideated a grade and is short in Btature and nervous. 

1st- Chart Vic of 13 there^are 4 cases of girls skipping gradeis and 
bft‘«mp case of a girl faffing td advance a grade tMi year, which 
not due to low marks. , ttetB are 3 cases ofVetardation Ibefofe 12 
yws, and not my at 1 6, since thede girls laW omit a graded Nmf 5, 
dipped agr»do during tte period of moat rapid growth.' 

8 shows & nuu^Bod airest in physical growth pi height al 14, 
^ whkjh lasts nniH f 8.and|^obabl^ sftsr, and the li^ooimarlte also take 

derided drop ai^ remain low unffl X8> arrested 

si.iVand the a^srait uarts alad ihdl Mo# with one 

m^tioii, at 1« ya«, wlun It ia 3 per east thu ^ 12. The 

s^la ^sof Ifo, 16 

♦ . ... - : 
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The marks of this group (Chart VHc) are primaziij for the period 
between 12 anJ 18» There is a wider range of individual differences 
here than with the previous group. Since the group gives 4 cases of 
marked arrest during the adolescent period, it is worth while to note 





the corresponding changes ih edhqpl standings It ma;f bje looted all | 
K ;of these girift are retiided by gn Nqb% 1 and 3, who aro abovit^ 

■*-m.dkaWg|,t,.., >■ V"; . 

I . No, taQ, maiiitoh^ aye^^ was 

re^M had No. 6^ aQMt in # 
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■growth in hnight began to be most noticeable between 12 and 13 and 
continued until 17, and the final average mark began to fall between 
14 and 16, and continued until 18. No. 6’a ^hyaical growth was 


riv . 
.-:v: 


It' . •. 



Vc) SctooUUadtikgoaiwiv HonwilUim B^ool ^ 

bctw^n 12^ and 13f, and continued while tibie mi^kB 
dacTMaed betw^ jl§ Md Md <Ki|ptin®e^^^ Nd. 9’a plu^cal 
grovUi^^M aimted between t® wad 14,-there m accompmnjnn^ 
dfep in n«rage inariti amd both mate growth incrbients con- 
>iW- No. 16 ite iffrested In at 14 wd the dtiip in 
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Chart Xc shows remarkable uniformity of grades and marks and 
a narrow range of differences. This close uniformity makes it dffi- 
cult to find correlations between the lai^e number of individual 
differences and fluctuations in physical growth and school standing. 
Four of these girls are retarded by grades, Nos. 1, 4, 9, and 12. Two 
are abov^ median height and 2 below. All show marked indi- 
vidual fluctuations. No. 12 has the lowest average, is of shortest 
stature, and shows more fluctuations than the others. 

The girls, like the boys of this school, have lower average marks 
than 'the HoraceMann School pupils. In this group (Chart XIo) the 
final of all is 81 per cent, but 5 of these girls are one year in advance 
of their normal grade for their age, if we use our previous hypothesis 
that a year of school is^ equivalent to a grade. In general, the average 
marks of these 5 girls ;aro higher than the others. 

There are 3 girls (ifjos. 2, 5, and 7) who are retarded by ^ade, 
and No. 2 is below ml^dian stature, No. 5 shows marked arrest from 
12 to 18, and has loVT average marks. No. 7 shows arrest from 14 
and has low marks. As a rule the children above median height 
are in normal grade or accelerated. 

3. SCHOOL Standing and growth in weight. 




In his investigations on the physical basis of. precocity and dullness, 

Dr. Porter ‘ found on the basis of and grade distribution that 
“precocious are heavier, and dull children lighter, than the mean 
child of the same age. This establ^hes a basis of precocity and dull- 
ness.'* The basis of precocity, for Porter, was found in the unusually 
favorable physical development. Boos* foimd several serious objec- 
tions tp this conclusion, "and maintained that “children who remain 
out of school for a long time will lag behind; vigorous ones will 
advance more ra'J)idly." Tliis is no doubt true, but the number of 
such children among tlie many thousands studied by Porter would 
have little effect in vitiating general conclusions. Another objection 
raised by Boas, which is very significant,^ was that thwe childreii 
were not “dull,^' but “retarded,” and a retarded child may develop 
and become quite “ bright.” ^ 

In an attempt to ascertain the relation of precocity to ph]^cal 
development. Boas used datA collected by Dr. G. M* West* at TdrontO, 
who, in turn, used, the teacher’s judgment in regard to the child’s 
brightness, "The results were diametrically opposed to porter. Here, 
again, there is an^ apparent contradiction, due to an attempt to cort^ 
late “ brightn^,” when ba^ on the. teller’s judgment, ^th phys- ^ 
ical developiTOt,^ instead of con^ating a more de&ute criterion pf a^ j 
particular aspect, W.e^dehced by ^ standing, mentiJ 
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physical growth, instead of seeing that physical growth and mental 
growth are con-elated; Boas's mistake was t^ assume that a teacher’s 
estimate of a child's “br^htness" at one age could be used as. a - 
standard for measuring mental devriopment or mental maturity 
through several years. 

MacDonald, in his Washington studies, used the teachers' estimate 
of brightness as a basis, and Smedley in his study of Chicago children 
used the age^and grade and both found that “bright" children are 
taller than '*.duU" ones. This' conclusion is also claimed by Gratsi- 
anoff and Sack in Russia, but Gilbert ^ discovered no constant corre- 
lation between height and mental ability. 

The same conclusions hold lor weight as for height; Porter and 
Smedley found a positive correlation, West a negative correlation, and 
Gilbert no constat relationship. v ‘ ? 

Tba important conclusion here was long ago anticipated by Porter, 
but on account of the doubtful attitude, of these other investigators 
toward his result, it has received little or no attention. He .very 
wisely aa.yB', “No child whose weight or height ’ is below the average 
{median or Tiorm) for its age should be permitted to enter a school 
grade beyond the average of its age. except after such a phy’^fiical 
examination as shall mate it probable that the child's strength is 
equal to the strain." 




4. SCHOOL STANDING AND GROWTH IN LUNG CAPACITY. 

That there is a possible correlation between school standing 
lung capacity is indicated by the ifact that, if the 5 boys or 5 gif^ 
with lihe greatest lung capacity are selected, the average scht«if 
marks for thepe are invariably above the average school marks (tf 
any 5 with the lowest averi^e lung capacity. This holds true for 
each group, but it is, hewever, not a complete or accurate tost, since 
all cases are not included and the grades and lung capacity are both 
materiahy influenced by the agg of the boy or girl. 

If the average lung capacity for the same period included within 
the school standing is taken, it throws some light on the correlations • 
of the two. variable, but only ;when' the chronological and physio- 
logical ages are taken intb -consideration^ since the lung capacity 
increases with a^ and the mar^ tend,* on the average, to decrease 
in the upper gredes. It is apparent, then, that any attempt at 
correlation will have, to take into consideration the median lung 
capafci^y. for differeiit; ages and the 'median mark fdr the different 
same ^up.. .But since there we so. few mdividuals 
Bincp tl^e iharks vary so little for the 
^ gi;s4ej jtja su]p^iiJb';to''|ek6,t^^^^ 
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average nlark of all the individuals from each School and determine 
whether the individual is above or below average school mark, making 
projier allowance for retardation ^d acceleration. 

The median lung capacity f6r l^s and girls for different ages tfre 
those previously found for the Francis W. Parker School and the 
University of Chicago elementary and high school and are approxi- 
mately the same as those used at the Horace Mann School by Dr. 
Wood. 

Selecting the 5 in Chart Ic whose standing is above average 
mark for the gr6up, Nos. 1, 3, 11, 12, l4, the first^4 are above the 
median in lung capacity; No. 4 is retarded by grade, -which will 
help to explain his high* average mark. No. 7 also has high lung 
capacity,*but he is in advance of his normal grade. 

Of those below the average grade. No. 4 has good lung capacity 
but entered this school late and apparently poorly prepared. No. 10 
has comparatively low lung capacity and is below aveVage mark and 
retarded in grade. • 

Those, whose marks are above the average^ in Chart lie are Nos. 

I, 4, 5, 6, 7, 9, and 15. Nos. 1, 4, 5, 7, and 9 are above the median 
. in lung capacity; Nos. 6 and 15 are retarded one year In grade, 
which would help to explain their higher average mark. 

Of those below average mark Nos. 2 and 3 are above median lung 
capacity. Nos. 8,^ 11, and 12 are below median lung capacity. No. 10 
is below median lung capacity part of the time and below grade, 

, No. 13 below mediem lung capacity but above grade, and No. 14 
below median lung capacity and grade. 

In Chart IIIc those below the average mark, 81 per cent, are Nos. 

2, 3, 8, 10, 11, 12, 13, and 14, and all are below median lung capa^ty 
except No.* 10, who is slightly above median and two years 
retarded by grade; Nos. 2 and 3 are above median lung capacity 
hut are in normal grade and only^l per cent below the average mark. 

Those above the avefage^schopl mark in Chw't JVc are Nos. 4, 5, 
and 9. The first two girls are above median lung capacity, and Nd; 9 
is below with no apparent cause. ' * 

Those below av.erage school mark ard Nos. 1, 2, and 7. No. 1 is 
above the median lung Capacity, and Nos. 2 and 7 are above during* 
most~of the school course. No. 2 is two grades above normal, and 
No. 7 is one grade below and frequently absent. 

Those above average mark in this. group (Chart Yc^are Noe. 3, 5, : 
and 12. No. 3 is above median lung capacity, but below grade; 
No. 5 is above and No. 12 about median lung capacity. Those ^qw 
A yerage mi^k are^os. 2,4,6, 7, 9, and U a. , Nos. 2, 4, 6, and 7 are abhve ^ 
and N<pSv9 11 belo^median lUMg mpacify/' Nos. 2^ah4 4 w*' 
^above average grade^ whicl^wouldlb^l^expS^ 6i 

' a record for but one year) No. Qkietmled, and No. ll in 

grade onai^kr. v ^ . 
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In Chart Vile those abe ve average mark are N*. 2, 3, and 8. Nos. 
2 and 3 are above and No. 8 below median |lung capacity, but No. 8 



is two years below normal grade at 12 years, which heli» tb explai,, 
(Ae Ugh m^k. Those below a.v«rage mark are Nos. 6, 9i JO, Main . 
In CSt^ Vnio those above '^venege 5iBar^ areNosi.« 3 , 2, 6, and 9. 
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Nos. 2, 3, 6, and 8 are above median lung capacity and No,* 9 above 
during later schopl life. No, 2 is also above school grade. 

Those below average school mark are Nos. 4, 6, 10, and 12. No, 4 
is above median lung capacity for the first part of the school work 
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Fta. 40 .~Helcht mkI school funding. 

and two grades retarded, but is later above in lung capacity and 
gradually increases in average mark. No. 10 is below median lung 
capacity and is three grades retarded; No. 12 is below median long 
capacity. ' ■ 

this ^u]^ (Charts there aiti fhoys below the averc^ school 

mark for the, IV^cia .W. Parker ^hod boys. No. 2^is one grade 
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alrave iu^bI, but has uniformly low stan^g. Nos. 10 and 14 are 
retarded one grade, No. 14 is slightly above median lung capacity, 
and No. 10 starts high, but drops below median lung capacity, and 
No. 13 is below. 

In this group of Francis W. Parker girls (Chart Xc) Nos. 1 , 3, 4, 5, 
8, 9, and 11 are above average mark. Nos. 1, 3, 4, 5, 8, and 9 show 
many fluctuations, but on the whole are above median lung capacity, 
^d No. 1 1 is below median lung capacity. Nos. 1 , 4, and 9 are below 
normal grade. Of those below average mark. Nos. 2, 6, 6a, 7, 10, 
and 1 2 are slightly above median lung capacity and in nomnd 
grade; Nos. 6, 16, and 12 are below median lung capacity; and No. 7 
generally above median lung capacity. 

Those above averse mark are Nos. 1, 4, 6, 8, and 9. Nos. 1,4,’ 
^d 8 are^bove median liing capacity; No. 6 is above, but takes a 
decided drop at the last measurement; No. 9 is about median lung 
capacity. Those-below average mark are Nos. 2, 3, 5, and 7< No. 2 
is below median lung capacity; No. 3 above; No. 5 usually below; 
No. 7 above and retarded one grade. As a rule, the children above 
the median in lung capacity are in normal grade or accelerated. 
This is a little more marked than in height or weight. 

Checking the individuals whose curves have been plotled for age, 
hei^t, weight, lung capacity, school grade, and school mark, and 
giving the results graphically, it will be seen that the majofity of 
ekildren above median height are in or above normal grade and above 
the average in marks' Of those below median height the majority 
of children are below or in normal grade and below average mark. 

Figure 40 refers to the^relation between median height and school 
sta ndin g. The coefficients of correlation between the height, weight, 
lung capacity,, and school standing for all individuals are being 
worked out, but are not included in this bulletin. 


6. EDUCATIONAI, CONOLUSIOiJs WITH COROLLARIES. 



T^e general conclusion to this section of our study is that if peda- 
gogical age be accepted as a fair equivalent in these three efficient 
schools to mental development, the tall, heavy boys and girls with 
good lung capacity are older physiologically and further along in 
their stages toward mental maturity as evidenced by school progress 
t h a n the short, light boj^ and girls. 

The main educational corollaries which logically follow from this 
study would require that our school systems, pulffic and private, be 
graded on the physiological age and the accompanying stage of 
mental maturity of boys and girls in place of the chronological age, 
is is now done. Ihis irould require that tall, healthy children , of 
physiqlogioal ago; be; .encouraged ^ ptpceed throjigh 
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school as rapidly as possible within the limits of thoroug^ess, and 
that the sm^l, light children of retarded physiological development 
bo kept below or in the normal g^ade doing supplementarjt work, 
since these short, light pupils are immature mentally, although in 
many instances precocious in brightness. It also follows from the 
study that rapid, healthy growth favors good mental development, 
and therefore the healthy growing child should have plenty of phys-* 
ical and mental exercise. 

The Cinet measuring scale for intelligmce, as is well known, is 
based on a two dimensional scale — that of chronological age and 
mental age— but does not take into account the third dimension, or 
physiological age, which according to the results of this investiga- 
tion is closely correlated with the mental age, as evidenced by school 
standing. If this conclusion is correct, and it certainly follows from 
the data included in this stolly, would it not be possible for a child 
of immature physiological growth to be of normal mental gro^ for 
his physiological age and stiU to fall short of the mental age required 
by the tests for liis chronological age in years t For a complete and 
comprehensive system of mental tests to be used as a measuring scale 
of intelligence, it will be nectary to go further and supplement the 
Ilinet tests and include the essential criteria for determining the 
physiological age of the child. We have now reached a stage in our 
knowledge of chjjd development when we can begin to search intelli- 
gently for these physiological criteria in order to formulate more ade- 
quate tests as measuring scales for intelligence and for school standing. 
The fading of our schools must be adjusted to fit the mWal and 
plmiblogical ago of the child in place of its chronological age, which 
is now airly representative of the other two' ages. 
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PHYSICAL GROWTH AND SCHOOL PROGRESS. 


(B) INDIVIDUAL HEALTH NOTES. 

Notes on the physical condition of individuaUrwhose jnmes in height, weight, and lung 
capacity are given tn Charts lid and Ilb (pp/40, 55).* 

ThoseappearlDKtntheKToupoflOOioTablesl^d Mare; 3-136; &-a00; 6-190; IC^ISO; 11-115; 13-lCi; 

14-155. 


1. Excellent health; /me physique; astigmatism at 8J. ^ 

2. Pneumonia at 4; excellent health at 5. Measles, chicken pox, and whooping 
cough; shoulders round at last taeasurctnent. Parents American. 

3. Health average at entrance and has had adenoids, bronchitis, and tonsillitis; 
tonsils removed; adenoids removed and arm broken at Ci; circumcised at 8 years 

2 months; arm fractured at last measurement. Parents American. ^ 

• 4. Excellent health; has had measles, tonsillitis, chicken pox; left tonsil swollen 

when 13; tonsils normal when 15; eyes weak. 

5. Adenoids removed at 12J; recovered from yippe at 13 J; hearing in left ear defec- 4- 

.. live; nerv'oas; ndenoid expression. j 

6. Average health; has had chicken pox, grippe, tonsillitis; ansemic at 14; tonsils 

slightly enlarged; gets dizzy and faint when compelled to stand still for long period 
of time. . ■ » 


7. Hew! double hernia at 5 years 4 months; wears truss; lordosis when CJ; eyes weak, 
and began to wear glasses when 9J. Mother Irish, father American. 

8. At entran<% has had chicken pox, whooping cough, measles, bronchitis; heart 
rate rather rapid; standing. posture poor; out of school at — with typhoid fever; 
shoulders round; at 18 health good, but too fat. 

9. Health good; shoulders round; recommended to see oculist. Parents A meric 

10. Appendix removed when 10; tonsils large and removal advised at 12 years 
4 months; condition good aj, 13J; at 15 years 4 montlu* was thin, aneemic, and bad 
flatchest; eyes weak during last measurements and glasses fitted. Parenis American. 

11. Has had whooping cough, chicken pox; enlarged throat glands when 7^; nutri- 
tion unsatisfactor>'; adenitis on left side; tonrils enlarged between 9 and 10; round 
shoulders during last measurements, Parents American. 

12. Good health during last measurements; has had pneumonia twice; adenoids 
removed; has lordosis. 

13. Has had whooping cough, chicken pox, scarlet fever, malaria, measles; well 
nourished at 10 years 4 months; systolic muffled sound to heart at 17 years 8 mouths. 
Parents Americran. 


14. Has had pneumonia, bronchitis, chicken pox, measles; uncontrolled nervous 
action; catarrhal tendency; shoulders, back, and spin© irregular; at 10 catarrh of 
bowels, delicate, and ill most of the time; at 13 tendency ,to weak feet; at 14 glasses 
for near-ei^htedneas. 

15. Has had measles, chicken pox, mumps, pleurisy; health good at 13J; at 14 
slight conjunctivitis; at 15 more m and at 16 full conjunctivitis; condition good at 
17 years 3 months. 

Notes on the physical c&nditioP' of individuals whose curves in height, weighty and lung 
capacity are given tn Charis Ilia and IIIb {pp, 55). 


Thoss appeartag I 



Tables 13 and 14 are: 1*146; 3-145; &-«44; 7*197; 9-171; 

" 116; 14-168; 15-103, 


[ group of 100 In Tat 
10-163; 11- 

1, Had whooping cough when 7 years 11 months; corrective work begun for shape 
of back at 8| condition improved at 9 years 5 montlu; adenoids removed at 8 years 
11 months; corrective gymnastic work continued. 

. 2. Bronchi^ trouble and anaemic condition from second. to fourth year; when 6} 
had pleurisy and tiiis continued until operation at 9 years 3 months, after which 
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3. At entrance Had had chicken pox; tonsillitis at 12 yea™ 5 months; broke wrist 
— ^hen 15; health good. 

4. Has had hrondiitifl, chicken pox, meaalee, whooping rough; at 9 had muHCular 
twitching of the entire body; improved at 11; much improved at 12. 

5. Health good. 

6. Health good at entrance. Parents American. 

7. At entrance health good, but had had pneumonia, tendency to catarrh; from. • 
lOJ to 11 J well except for colds;* nervous; follicular conjunctivitis; impediment in 
speech probably due to nasal obstruction; at 15 condition fair; flat chest. 

8. At entrance health good, liad had childhood diseases; tendency to biliousnede 
^hereditary) weak stomach; at 11-12 tonsils enlarged; tendency to headache; at 13 
U)nsils normal; at 14J condition good. Mother American, father Scotch. 

9. At entrance health exceHent, and had had measles, malaria, and scarlet fever; 
at 12 recovering from operation for appendicitis; out of school 4 weeks; follicular con- 
).mctiyitis; tonsils enlarged Irom 12-14; improved at 15; at 15 glasses for astigmatism • 
condition good. Mother American, father English. 

10. Health good; at 18 shoulders round. ^ 

.11 Has had Rrippe and pneumonia; enterOH.olitifl; part nasal ^trucUoii by ade- 

nouls andjiyjiertrophied tonsils; tonsils removed; between CJ and 7| had measles, 
rolds and elomarrh trouble; at liad granular corijunctivitis oii left lower lid ; between 

8 and 8J bud colde; 10-11 tonsils enlarged; condition otherwise good. 

12. ,\t entrance health excellent; haa had mumps, chicken pox, scarlet fever 
whooping cough, measlee, 4 or 5 attacks of tonsillitis; from 7 to 8 tonsils enlaiged’ 
toiKsilhtia, under care of physician; 8-9 heal th good ; at 10 condition fair- at 11 shoul- 
ders round; has not grown; perfectly well; at 15 left cervical gland palpable. 

13. -Has had measlee, whooping cough, several, attacks of tonsillitie; at 6 internal 

strabmmus; advised to see occulist; sensitive disjosition; at 7 wearing glasses- at 8 
condition good: heart slow and irregular; restless; follienlar coiipWUvitis-’at 9 
slight spinal curvature; adenoids and tonsils removed at 8J; nerv-ous^iittBrin^ 
erica easily. . > -o . 

14. Health good at entrance; haa had no diac*a<»e8 or injuries; at 11 nutrition mod- 

erate; at 13 had fall injuring ear, causing hemorrhage, but* hearing not injured; at 14 
condition fair; improved at 15. Parents American, jm ' ' * 

15. Health excellent at entrancerand has had nfllales, chicken pox, whooping 
cough; tendency to nervouaness; condition good; alight Ri>iiml curvature. 

Notes on physical condition of individuals uhosc rurve^in height, weight, and lung capacity * 
ore given in Charts IVa and IVb (pp. 4*, 55). 

Thqee appeaiin^ln the group of 100, Tablfw 4andfi,iire: 3— 46; 4-38; 5— 37; ft- 20 ; 0 — 22 ; la- 

' ‘ . 

. 1. Health good; hasjh;id measles, chicken pox, bronchitis; heart overactivo when *. 

13 and gymnasium work suspended. * 

2 . Health good. \ ^ ^ 

3. Subject to colds; between 11 and 12 tonsils enlarged (note slight arrest in growth 
in height and weight and lung capacity); at 10 had measlee. 

4. Health good; slightly nervous heart. Parents American. 

5. Health good; measles at 7 years 6 mouths (no apparent evil effect in growth)* 
heart overactive at 9; slight eye trouble later. Parents American. 

6. Health good; has had children’s diseases. (No daU to explain arrest at 8 vean 

6 months.) - • , 

7.. Health good; wears braces on legs. 

8. Health fair; has had ecxema, pneumonia, whooping cough , chicken pox , ihoaalle, 

and mumps; subject to catarrh ;jisthiiiatic tendencim ^ ^ ^ 

;; 9..He^Uig0Qa: ^ .A ; 

k.- . ■ 
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10. Health good; hu hod duldran** dueeaei; totiails removed whea 13 (note nib- 
seqneat increeaes in growth in hei^t and, wei^t); menstruation began when 16. 

Ametican. 

, 11. Health good; indined to be nervous; subject to tonsillitis; eyes weak. 

JVbtrs on tMe jDAytiooi conditwn of truMviduolt fsKou runw tn h^M, and lung 

cajtocit^ art given in CharU Va and Vh (pp. 43, S6). 

IlMM^ipssring fa the croup of lOHa Tftblas 4 sod t sib: !•#; $1-97; 4— S2; a*17; 10-22. 

1. At entr^ce health good; had had infantile diseases and pneumonia, adenoids 
removed; €rrt menstmation at 11 J; nervous temperament; back not strqng; at 13 

* back straigh tori hips prominent; at 1$4 advised to improve standing. 

2. Bad position; ^re exercise advised; joints ffexible; has had pneumonia, 
measles, and chickeibpox in early childhood; right arm broken three timee; adenoids 
and tonsils removed between 11 and 11 J (note mcrease in height and Weight following 

^ operatioD). 

rS. Thin and delicate until entering school; <4phlheria when small; round shoul- 
ders during later school life (note flattening of height curve). Parents American. 

^ .4. Average health; lather died oh apoplexy: subject to catarrh and sore throai 

(notegradual decrease in weight curve). Mother American, father Danish. "" 

^ JL very good, but -appetite small; measles and whooping cough, but no 
appAent evil eftecto; slightly rapid heart beat at 11 J. Parents American, 

6. Health iair; has had measly, pneumoni*. typhoid fever, chicken pox ; shoulders 
round. Parefats American. 

7. Health good; standing position poor; kudying very hard at 11 . 

. 8. Health good; standing position poor in later school Ufa (note-effect on hei^t 
curve, b|Ut no__effett in weight curve). *“ “ 

9. Hmlth good fabm 10 to 15; heart slightly owractive; somewhat anremic; spine 
Mightly irregular; had jaundice at K. 

10. Health good. Parents American. “ 

11. Health good; apparently late appearance of menstruation . Mother Swiss, 
father Frwli. 

12. Health good. Parents American. 


on the physical condition of truAriduoit n/nvs in height^ weighty and lung 
eapaeitg art given in CharU Via and VIh {pp. 44 , 56). 

TboM appsarfag fa the croup of lOOfa TafaMlandAan: l«W;3-43; i-OS; S»40; 7-80; 0-^72* 10-18- 

n-lO; 13-lg. 


t Has had children*s diseans with no apparent ill effect; gro> “too fast" at 11 
(note acceleration in height curve); at 14 was taking osteopathic tmtment for back- 
ache (note arrest in growth In height and weight at 13J); appetite poor. 

2. Has had icariet f^er, .whooping cbughf\nea8le8, chicken pox, mumps, tonsihitis, 
and mdaiged gl^n^s^light curvature of spine; weak heart at 17; a tall thin gi^l. 
(Compare curves in height and weight and small lung capacity.) " , » 

k S. AoMmiCp n«vous; heart dapped I in 18.or 20 be^ when 7; menstruation com* 
menosd at 13}. Pkiento American. « 

4. Health good, but Imd pnranonia and malaria in es^^ly childhood; pgstuie poor 


6. H^th good; ^ had chiklm’s dieeaaes; ill bdww IS and ij; poeture pool 
ihouldmiotmd. ; (Note drop in height curve after 14.3 ^Parents American. 

6. Health good. ^ 

7; f^dl; adeisddsi4ri^vedwhenabout8(notei^^ 

. > .iMiWj hifaljtypto foyer (note acoeleifatkii: in Wjiight foilowiiv iSM pmiod). 

eatering sriiool «obd and had had dfoeasw; outtd adiool 

V , it 14 with tnihdid fo^ 

lawithfaOQ|wd>£^^ " '5 Hx % 
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9. Hoaltli good; Bbouldon round (ooto-flftttoniiig of hoy ** corvo). 

<10. He^th good; hM had pooumouk, acariet favw, and typhoid few; very thin 
at 10 and poeluie poor at thia time; flat feet.- • P^ta American. 

11* Tonailaaad adenoida removed vben 6u«mdition good, but tafa* cold eaaily. 
Parenta American. ' 

12. Ruptured and delicate; when 7 had severe caee of acariet lever. 

13* Health good; has had pneumooia, diphtheria, and other diaeasee as a child; 
fltomaoh trouble; pestture poor. « 

Note* on the phystoal condition of indtviduafs ttfhom curves in hei^U, VfeiglCt^ and luny 
capacity are giren tn Chart* VTTa and Vllh (pp. iN, 57).* 

TboMspp«arta( to tbecraipof SOOtn T ablw 4tad 5 mt%: l-lOO; ^80; S-81; 4—83; 4 - 74 ; ^71- 7— 56! 
8-85; e-M; lO-fiS; 11-U. 


1* Had pneimonia previous to entering school, andadenoid8renaoved;healthgood; 
first menstruation at age of 12; back not strong; standing pasture poor at 14 and later 
(note flattening of curve in height); nervous temperament; more outdoor exerciee 
advised. Mother American, father Englidi. *. ^ 

2. Had several children'sdiseaaes; Uverandnervoustroubles; from 14 to 15, stomach 
trouble (note arrest on increase in weight curve). 

3. Health good all the time; standing posture poor. ' 

4. Delicto and nervous; adonoidsremovBd just hefoire 13 (note subsequent increase 
in growth, in height, and weight). Psients American. 

5. Mother died of tuberculosia; enlarged glands on both sides of neck; catarrh; 
nervoiM (note decided arrest in growth in height after 13 and decrease in wei^t aftw Z- 
151 yeara). Parents American. 

6. Has had children’s diseases; hereditary tendency to bleed; imgular menstrua* 
tion periods. (Note arrest in growth in height after 12 years and in weight after 14.) 

' 7. Has had malaria and children’s diseases; had an app^nt attack of appendicitis 
between 11 and 12 ^note effe5t on height); menstruation began between 15 and 16. 
Parents American. 

6. Has had chicken pox, measles, whooping cough, scarlet fever, tonsaiitis; health 
good when entering school, but later stomach trouble and anaemic (note arrest in growth 
iA weight and height). /Parents American. * 

9. Health good in ea^pehool life; la^ atomic; weak ^ine; jaundice at 17. 
(Note arrest in growth mW^t and weight af|er IS.) Parents American. 

10. Health apparently good. (Note arrest in growth in height.) 

11. Has-had ohildren’s disqasee, whopping cough, ehiofcenpox; ionsila enlarged at 
*1SJ. Shoulders round at 151. Slight. lateral curvature; heart rapid; nearrightod. 
(Note light weight,)^ Mhfhsr American, father German. 

Notet on th* pkytieai amdiion </ ithdividuais wkow curve* in height^ wight^ and lung 
capatity are pttm.fn CAort# Villa 0id VTUb (pp. 45, 57).‘ 


TboMappearincmUMgrottporiOOmTablMn^dUan; 1-148; 3- lit; 4- 187; 8-171; lO-isl; 

*11-181; 

1. Had pneumonia between 9 and- 10; heart weak, Paienta and grandparenta 
^ American. 's.. 


2. Parents and grandparents American, 

*3. PkrentsindgiandpareQii Russian, 

4. Parents Amo^, maternal grandparents RngliA, paternal grandmother Eng- 
lish, patmil grandfather American. 

5. Phi^sndgrsndpawntoRUs^ 

* la Chaita vnuTn^ t>- jpimlirtniti ti In lbs *intth ^ 

- ^ \ 
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*6. PiArent6 and grandparents German. ^ 

7. Mother German, father American, grandparents German.* 

8. Parents and grandparents perman. 

9. Parents American, maternal grandmother American, maternal grandfather Welsh , 
paternal grandmother German-French, paternal grandfather German. 

10. Parents American, maternal grandmother Scotch, material grandfather English, 
paternal grandparents German. 

11. Mother Danish, father American, maternal grandparents Danish, paternal grand- 
mother French, paternal grandfather German. 

12. Anspmic; trouble with throat and glands at 10; ner\'ous. Parents and grand- 
parents American. 

Noit9 on the pkyncal eondUion of xndividuaU xchote cttrvet tn height, weight, and lung 
capacity are given tn CharU Xa and Xb (pp. 4S, 5S). 

Thom appearing jnthsjroup of 100 in Tabies 4 and 6 an: 3-»; 3-48; 6-78; 7-1®; ®-«; 10-64; n-i; 

12-57. • 

1. Apparently normal. Parents American, grandparents German. 

2. At 12 had chicken pox, subjesct'to colds in the head and nose bleed; at 14 subject 
to colds, lose in weight. Mother Swedish, father Norwegian, maternal grandparents 
Swedish, paternal grandparents Norwegian. 

3. Before 6 had had measles and chicken pox; subject to colds and earache; at U 
very tall. (Compare height and weight.) Parents American, matenpil grandmother 
Scotch-Oanadian, maternal grandfather American, paternal grandparents American. 

4. At 11^ h^ had mumps, measles, and tonsillitis; at 14 good physical condition. 
Parents Amwican, maternal grandparents German, paternal grandparents German- 
American. 


6. Has had measles, mumps, whooping cough, and chicken pox; at 13 J had grown 
i^idly; muscular system weak. Parents and grandparents American. 

6. Before 12 had had mumps, measles, and whooping cough; subject to sore threat, 
cold, headaches, earache; at 15 slightly underdeveloped. Parents American, grand - 
pazents German. 

7. At entrance poorly nourished; at had had whooping coughed chicken pox; 
atll below normal wei^t; at 12^ had measles. Parents and grand j^nts American. 

8. .^t entrance had bad chicken pox; condition normal. Parouts and grandparents 
American. 

9. At 11 general condition good, and had had grippe, mumps, measles, earache; 
subject to plds; at 1? condition excellent; at 13 h^ bronchial colds; at 13J con- 
dition improved after removal of adenoids; at 16 general health excellent. Parents 
American, maternal grandmother Americim-Engliah-French, maternal grandfather 
Ameridan-English-Scotch, paternal grandparents American-English. 

19. At entrance pale, nervous, oversensitive, Uking treatment tar nose and throat, 
no appertite; Wore 13 had had mumps, whooping cou^, chicken pox, and diphtheria ; 
after 16 condition good. Parents American, maternal grandparents Welsh, paternal 
grandparents American. 

XI. Health excellent. Parents and grandparents German.*^' 

12. Bef^ 15 had had measles and chicken pox; subject to bilious attifbkrand 
headachee. Mother Q«inan, faUier German-American, grandparents German. 



Xoia on tks p^yiioaf eondUion of individuaU tokooe eurve$ tn height^ ^^ht, and hmg 
ttpoeitg art givm in CharU XIaand.X 
TbOiitpptaitag tQ^grooponOOtQ TabltstaadSan; 1<-4S; 8-83; 5-®6; 7-91. 

, 1. At 10 had chicken pox; subject to Wd in the^ead. Mother American, paternal 
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3. Has had measles, mumps, scarietNfever, diptheria; adenoids removed between 

11 and 12j at 13 subject to headache fromseyes,, eore thioat, tonsillitis, backache, and 
noee bleed. X 

4. Good health. 

5. Poor carriage; arrested development. ) Parents American, both grandmothers 
American, both grandfathers German. 

6. Mother Canadian, lather American, maternal grandmother American, mat^nal 
grandlather Canadian, paternal grandparents English. ' 

7. At 14 had had mumps, measles, whooping cough, chicken pox, and penumonia. 
Parents American, maternal grandmother Americ*an, matenial grandfather Englbdi, 
paternal grandmother American, paternal grandfather Irish.* 

8. Had measles at 14^ and later hernia. Parents American, grandparents American 

of Irish descent, paternal grandparents American, of Holland, Scotch, French, and 
English descent. ^ 

9. General condition good. Parents and grandparents Ajonerican. 

KoUs on the physical condition of individmU whose curvet in height, toeight, and lung 
capacity are given in Charlt Xlla and Xllh (j>p, 50, 69). 

Tho»«ppearln« in ths group oMOO In TabUs A and 5 an: S-41: 7— 2i; 8-16; P-13; 10-S3. 

. 1. At entrance had had measles, whooping cough, chicken pox; very heavy, fat," 
slow of movement. Parents American, grandparents German. 

2. At entrance had had mumps, chicken pox, and measles. Parents American, 
maternal grandmother American, matemal grandfather American*Canadian, paternal 
grandparents American. 

3. ^t 12 had bad scarlet fever. Parents and grandparents American. 

4. At entrance had had measles, whooping coug^, chicken pox, grippe; tonsils 

removed at 7^; between 9 and 10 suffered miK'h colds; after this improvement. k 
Parents American, matemal grandmother American, matemal grandfather American- Cr* 
Canadian, paternal grandparents American, ^ 

5. Before 8 had had measles, whooping cough, chicken pox; fat, overweight. 

6. At entrance had had whoopii^ coug^, ni^asles, scarlet fever, chicken pox; 
between 12 and 13 heart trouble, out of school three-fourths of the time. Mother 
German-Ainerican, father Norwegian-Ame;ican, maternal grandparents German; 
paternal grandparents Norwegian. 

7. At 7 had had mumps; at 13 condition normal. Parents American, matemal 
grandmother English, maternal grandfatha Welsh, paternal grandmother Irish, 
paternal grandfather Scotch-Eng^isb. 

9. Between 8 and 9 had pneumonia; poorly developed; after 11 improvement; at 

13 eyes poor^ underweight. " 

10. At U J had had diphtheria, chicken pox, mumps, measles, pneumonia; subject 
to rheumatism; slightly improving. 

11. At 15 had had whooping cough, measles, subject to headache and sore throat; 
at 17 sore throat. 

NoU» on the physical condition of individuaU whose curvet in height, weight, and hmg. 
capacity are given tn Charts Xllla and Xlllb (pp, SJ, 60). 

TboMSppsartnf loth* group of 100 in Tables 4 sod 8 an; I-W; 3 - 44 ; 4-38; 8—89; 8-17; 8—8. 

1. Strong and healthy; adenoids and tonsils removed just before 12; first menstrua- 
tion at 12. . • 

2. Tonsils enlarged from 10 to 11; first monstniation at 12 yean 6 months. Parents 

and grandparents American. . ' 

3. Weak costal aichai; fiat menstruation at 13.' FSurents and grandparents 
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4. Adenoida removed at 9 yeaw 8 moothfl,,and again at IS^; first menatruatbn at 
13 yean 9 mooths. Farenta American, maternal grandparents American, paternal 
grandmother American, paternal grandfather Canadian. 

6. Stooped ehouldew, but general health good; first menstruation at 15 years 
3 months 17 days. , * 

6. Poor health at 12 years 5 months; first menstruatkm at 16 years 1 month . Parents 
American, maternal grandmother American, maternal grandfather English, paternal 
grandparents American. 

7. Adolescent heart at 16; otherwise normal; first menstruation 14 years 6 months. 

8. Had fiM menstruation at 14, Mother American, father German- American, 
maternal grandparents American, paternal grandpaiepts German. 

9. First mefnstruatkm at 16 years 7 months. Mother American, father Canadian, 
maternal grandparents American, paternal grandparents Scotch. 

10. Enlarged tonsils at 14; excused from gymnasium work at 15; first menfdrua- 
tion at 13 years 4 months. 

7 

Notes on the physical condition of individuals whose eurUBs in height, weight, and lung 
capacity art given in Charts XFVa and XlVh {pp, St, 60 ). 

TboM ft^pearina ta the froop of 100 In Tables 4 and 6 ar«: 0-S2; 13-». 

2. Stoop should^ at 9; arches of foot broken between 12 and 13, Parents and 
grandpcu^ts American. 

3. TotioIs enhiged after 11, removed at 12 yeare 9 monthii; posture poor; 6rRt 
menrtroatiwx at 12 yearn 7 month*. ParenU and giandparenU American, 

4. Tired, weak^ matured at 15. Mother American, father Canadian, matemnl 
grandparente Scotch, paternal grandmother Engliah, paternal grandfather Scotch, 

6. Genoal cpnditian excellent; at 12 had mumpe. 

6. Health in infancy had rickete; at 10 attack of meaelee; enlarged tonaile 
after 10, at 14 left tonail etill enlarged; first menstruationnt 12 years 9 months. Mother 
Engliah-Scotch, father German, maternal grandmother Scotch-EnglL*, maternal 
gnndfather English, paternal grandmother English, paternal grandfather German, 

7. Apparently nc^m&l. 

8. Weak heart; otherwise noarmal. Parents and grandparents Atuerican. 

9. At 6 had measles; at 10 adenoid growths; tonsillitis between 10 and 11- first 
menstruation ft 13 years 1 month. Parents and grandparents .American. 

10. Apparently normal; poor eyesight. Parents and grandparents American. 

11. Nothing unusual. Parents and grandparents American, 

12. At 12 spine very crooked, at 14 straight; menstruation began at 14. Parenta 
and grandparents American. 
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(E) nn>ivn>nAL notes on school progress:^ 

Noie^ on the $chool standing of individuaU v^hose marks and grades appear in Table 24 

and Chfirt He. 

]. Still in school. 

2. Have marks for one year only. 

3. Took part work during thml gratle; absent second term of fourtli because of 
whooping cough; still in school. 

4. Left at beginning of eleventh grade. 

6. Part work in eighth grade; absent fourtli term of eighth, first and second terms 
of ninth; graduated. 

G. Regular work; t'onditioiiefl in French during eighth grade; in Latin during 
eleventh; graduated, 

7. Part work in third grade; withdrew at end of seventlu ^ 

8. In third grade. 

9. In third grade. 

. 10. Regular work; conditioned in Frem-h during seventh grade; in Latin diuing 

eighth; in Engliali, I.atin, and history during ninth; in German during eleventh; still 
in school. • 

11. Ill during fourtli term of third grade; repea te<l grade following year; absent dur- 
ing second and third terms of eighth; still in school. 

12. In school; skipped fourth gi^e. ^ 

13. Conditioned in French during eighth grade; in Latin during ninth, tenth, and 

eleventh. ^ 

14. I^eft school at beginning of fourth grade. 

'15. Skipped seventh grade; conditioned in I.ratin during eighth; in Latin and 
algebra during eleventh; graduated. 

Notee on the school standing of individuaU uhose marks and grades appear in Table 24 

and Chart IIIc. . ^ 

1. Part work in third grade; still iu school. 

2. Conditioned in arithmetic dtiring lliird grade; iu history' 
during sevenlli; in Latin and algebra during eighth; withdrew. 

3. Absent during second, third; and fourth lerms of eighth grade; 

I.atin during ninth; not promoted; withdrew. _ . 

. 4. Conditioned in Latin during ninth grade; in school. 

6. Absent during fourth term of fifth grade; conditione<l in English and French 
during eighth; part work in ninth; withdrew. 

6. *Normal work. 

7. Normal work; graduated. ' 

8. Conditioned in English and biology during eighth grade; in Latin and history 
during ninth; in Latin and algebra diuing tenth; withdrew. 

9. Out of Bcho^iuring fourth term of eighth grade and third term of ninth. 

10. Failed to be promoted at end of fifth grade; in school. 

11. Absent foiuth term of fifth grade; conditioned in arithmetic during sixth; in 
English and algebra during eighth; withdrew. 

12. Poor work in lower gradee but improved; <x)nditioned in history during ninth 
grade; in English, Latin, algebra, geometry, physics during tenth; withdrew. 

, 13. Repeated third grade; coiiditioned in En^iah and history during fifth. 

14. Withdrew from^school for one year between fifth and sixth grades; conditioned 
in algebra during ninth;- in geometry during tenth; chemistry dwring eleventh; 
graduated. ^ 

16. Promoted Stiditionally from fpurth grade; condition^ in French during 
enth grade; in algebra during eighth; withdrew. 


geography, German 
conditioned in 
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N6t€$ on the %ehool ttandmg of individuaU v>ho$e rmirti and grades appear in Table f4 

and Chart IVc, 


1. Conditioned during tenth grade; graduated. 

2. Graduated. 

3. Conditioned in algebra during ninth grade, 

4. Part work in third grade; skipped fifth; in school. 

5. Part work in third grade; absent third term of fourth, whooping cough; in s(?hooI. 

6. Conditioned in algebra durmg eighth grade; in history during tenth; in school. 

7. No record for sixth grade; condilioped in history and arithmetic during seventh; 
in Latin and history during ninth ; in school. 

8. Conditioned in algebra during ninth grade. 

9. In school. 

10. Conditioned in history and geometi4 during eleventh grade, on acoount of 
absence; gradtiated, 

11. In sixth grade two years willi gcKxl records; fre<tuently absent in eight It; in 
school. 

A 

h/btes on the school standing of individuate ivhose viorks and grcuivs appear in Table 
\ . and Chart IV. 


1. Withdrew at end of second term of fourth grade; returned in fifth; in school. 


2. Normal work. 

3. Laige*number of subjects and high grades 

4. Condiri^ed in Latin during eleventh grade; graduafi 

5. Tifo records; in school. 

6. One ySK records; absent during fourth term; witlT 

7. Normal work. 

8. Normal work; graduated 


af^ - 
narew. 


9. No record for eighth grade; conditioned in algebra during tenth. " 

10. Normal work; in scliool. 


11. Conditioned in I>atin and history duriiig eighth grade; in Latin and Greek 
during nipth; graduated. 

12. Normal work; left school. 


ATot«c on the school standing of individuals ivhosr marks and graies appear tn Table S4 

oTid Chart VTc. 

1. Rewrd not available. 

2. Normal work; graduated. 

3. Normal work; in school, 

4. Conditioned in biology during eighth grade; graduated. 

6.' Conditioned in Latin during ninth grade; graduated. 

6. Excellent record; in school. 

7. Conditioned in Latin during ninth grade; in school. 

8. Conditioned in Latin, history. German, during ninth grade; in algebra during 
tenth; graduated. 

9. Normal work; graduated. 

10. In school. ' 




igi 


11. Part work In third grade; conditioned in arithmetic during fourth; in school. 

12. Part work In third grade; withdrew end of second terra, rettirned in fall; in 
school, 

13. Normal work; graduated. 

Ifbfa on the school standing of individuals whose marks and grades appear in Table 24 

and Chart V lie. 

1. Kormal WQ^k; gr^uated. ^ ^ 

V »Iter tenth gmdfc 
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4. Conditioned in French during seventh and ei^th grades. 

5. . Conditioned in geography and German during seventh grade; in Latin during 
eighth; in French during ninth; in Latin, history, geometry during tenth. 

6. Conditioned in algebra during ninth grade; in Latin during eleventh; in school. 

7. Normal work; graduated. 

8. Normal work; graduated. 

9. Normal work; graduated. 

10. Lazy; iii^hool. 

11. Conditiohed in Latin during eleventh grade; nuduated. 

Xotes on the school standing of indiidduaU u hosc marks arid grades appear in Table 

and Chart VIIlc. 


1. Poor in French from third grade. 

2. Entered fourth grade. 

3. Entered kindergarten. 

4. Entered sixth grade; conditioned annually in spelling; graduated. 

6. Entered first grade; normal work. 

G. Entered second grade; poor in German after fourth; poor in spelling. 

7. Entered kindergarten; poor in spelling throughout course. 

8. Entered sixth grade; normal work; graduated. 

9. Entered fifth grade; normal work; graduated. 

10 . Poor in spelling and maihwna tics throughout course. . . 

11. Entered sixth grade; norifial work. 

12. Entered kindergarten; poor in English, German, reading, spelling. 

Aotes on the school standing of individmls xohose marks and grades appear in Table 24 

and Chart IX c. ^ 

I. Normal work. 

p. Entereil second grade; poor in English and spelling; 

3. Entered seventh grade; normal work. 

4. Entered sixth gratle; graduated; normal work. 

5. Entered sixth grade; noittal work. 

6. Entered third grade; normal work; graduated. 

7. Entered fifth grade; nomal work; graduated! 

8. Entered kindergarten; ^r in spelling and reading. 

9. Entered.fifth grade; normal work; graduated. 

10. Entered fourth grade; poor in English. * . * 

II. Entered fourth grade; normal work; graduated. 

^ 1?. Entered first grade; normal work. 

• 13. Entered third grade; normal work. 

14. Entenki first grade; poor in spelling and matliomatics. 


Xoies on the school standing of individuals whose marks and grades appear in Table 24 

and Chart Xc' 

1. Normal work. 

2. Entered fifth grade; normal work; graduated. 

3. Entered second grade; normal work. ^ 

. 4. Entered fourth giade; normal work. 

5. Normal '^rk; graduated. 

6. Normal work. 

7. Entered first gr^e; normal work. 

8. £ntmd first gnuie; normal work. 

9. Entered second grade; normal work. 

10. Nornudwork; graduat^. v \ * 

' F^'in ‘ .A ‘ " v . -■ * 
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JfoUt on the $chool gtandxng of xndividxmli whose marks and graded, appeetr in Table 

and Chart XIc. 

1. Normal work. 

2. Normal work. 

3. Normal work; withdrew at tenth grade. 

4. Normal work. 

6. Normal work; graduate<l. « * 

6. Normal work. 

7. Normal work ; graduated . 

8. Normal work; withdrawn at end of eleventh grade. 

^ 9. Normal work; withdrawn at end of clevenLli grade. 

Notes on the school standing of indix^idHaU whose marks arul grades appear in Table 

1. Conditioned in spelling and handwork regularly. 

2. Normal work; withdrawn at end of eleventh grade.. 

3. Poor in French and spelling; in school. 

4. Entered kindergarten; died in seventh grade. 

5. Entered kindergarten; normal work; withdrew at end df sixili grade. ^ 

6. Poor health, poor .work; in school. 

7. Entered first grade; normal work. 

8. Entered kindergarten; poor in spelling and mathematu's. 

10. Entered second grade; normal work; graduated. 




- IV. HISTORICAL SUMMARY. 

(A) THE RISK OF PHYSICAL MEASUREMENTS. 

Scientific antliropometry arose in the main from the artists’ desire 
' to find tho best proportions for the beautiful forms wliich they 
wished to represent. For example, Pliidias, it has been said, used 
20 models in order that he might assemble life most beautiful parts 
of each into one figure. As early as 1 770 Sir Joshua Reynolds called 
^ attention, in an address delivered before the Royal Academy of 
Pine Arts, to the differences in the measurements of the human 
form from childhood to adult life. But it was to M. Quetelet, who 
.corned the word anthropometry, that credit should be given for the 
first scientific study of physical growth, since his work was’ pursued 
from the standpoints of art and the scientific method of empirical 
measurements and induction in 1836. Quetelet’s data were meager, 
»nd he failed to discover what has since been verified by all investi- 
gators, that girls are taller and heavier than boys during the early 
adolescent period. 

The vast amount of vork that has been done in the field of Experi- 
mental measur^ents .and physical tests consists largely of tabu- 
lated and descriptive reports in a wide range of discpi^ected fields 
endeavor. Much of the work' is only suggestive and will have -to 
:.‘ pe done imder standiurdi^ ponditions in order to determine 
• One of the most -varying factors ia; that of 

U ■ V''' o’i'.. V -Jr'- c"’ - 
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age, since many investigators use the last birthday, others the near- 
est birthday, some the next birthday, othera the age between the 
past and future birthdays, and -still othera try to calculate exact 
birthdays. In not a single case, as far as I have been able to deter- 
mine, have the measurements been taken on tlio birthday except 
by chance. Many investigators measure the chDdren with their 
clothing on, and no calculations are accurate which aim to give the 
height' of the shoo heel or the weigli^ of the clothes. Again, many 
of the measurements are made, in a number of investigations, by 
amateurs; it is very difficult to get the measurements of traineci 
antliropometrists to agree. 

In spite of the heterogeneous material on hundreds of thousands of 
cliildren whichffias been collected, much valuable and / painstaking ■ 
work has bottfl^ne which, will be of direct scientific significance 
and -of dircct^iEsistance to the physical director, the physician, the 
hy^enist, anthropologist, educational ^))sychologist, and *^educaton 
It is hoped that this monograph will not only make a distinctly new 
contribution to the important fi^^l of scientific and experimental 
^ education, but that it will assist in making more accessible the work 
previously done. 

The first important investigation on the physical measurements 
of adolescent bo^ns that 1 have boon able to find was published in 
1854 by Zeissing in his study of Belgian cliildren. Following this, - 
in 1860, Qromwoll studied the growth of Manchester school children 
for the ages from 8 to 18, and discovered the general law which has 
been verified by every authority since that date with the exception 
of Quetelet for normal children and Goddard for feoblo-minded chil- 
dren, i. e., girh are iaUer and heavier than hoys from the apjfroximxUe 
ages of 11 to 14, The boys then become taller and heavier and 
continue their growth longer. * * , 

The me^urements of adolescent bo}^ were published by G. C. 
Steet in 1874, in the form of a distribution table giving the relation 
of weight to height, which, so far. as I c^n ascertain, is the first use 
of the weight^heighi index as an expression of the robustness of an 
individual. The first report, was soon snpplementod and unproved 
by Roberts in 1876 and Bowditch (n 1877. The following year, 1878, 
Roberts published his ^^Anthropometry,*' which gives in index col- 
umns, age columns, and result columns conclusions based on 27,640 
males between the ages of 4 and 50 years from the records ^Dr. 
BowcUtch, of Boston, Masst, and later gives a table showing the com- 
p^ative measurements of 69,077 inales, includii^ 11 classes of indi- 
viduals. In 1883 the final report of the anthropometric committee, 
of which^Prancis Qalton was chairman, was drawn up and submitted 
by Roberts and Sir R. W. Rawson^ In England the study of growtli 
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anthropology, while in America the work was originally pursued for 
its educational value and more recently for its correlation in 
psychological studies. 

Following* Quo tele t^3 study of the individuals for each ago from 
birth to 21 years, liowditch made in 1875 his extensive investigation 
on over 24,000 Boston school children; during the same year the 
Provost General of the United States published the statistics of the 
American armies comprising 190,621 male whites ranging from 16 to 
42 years of ago. In 1878 Roberts began to publish liis tables on over 
50,000 individuals" of all classes in England, wliich w^ero followed by 
the Report of the Anthropometric Committee on Schools, Military 
and Naval Colleges, based on 29,405 liialos and females. The follow- 
ing year Peckham began his investigations in America and Hertel in 
Denmark. The subsequent investigations of the more general typo 
were Key's, in Sweden in 1889, where 18,000 children were measured; 
Geisslers's, in Germany, where the records from 21,175 children were 
used; and Porter's, in America, in 1893, where 21,173 children wore 
studied in relation to physical growth and mental development. 
Since this date more detailed work has been done with speciM ages, 
nationalities, sexes, and classes. 

Roberts began the work of differentiating the classes and found 
the children of the favored classes wore taller and heavier than those 
of the artisan classes; tliis view has been substantiated by practically 
all other authorities who have made such distinctions in the data. 
In addition to the numerous special groups of children measured, 
the most, valuable individual study is that of Wiener's four sons from 
birth to 20 years of aga Among the other individual studies are 
Camerer's, Peckham's, Eng's, Landsberger's, and Wissler's which 
is c^peciallj^aluable. 

The first study dealing with feeble-minded children as a class was 
made by Roberts in 1878 on about 130 children. The second signifi- 
cant report was made by Tarbell in 1881; a third by Shuttleworth 
in 1884 on 1,209 children, followed by Wylie’s in 1889 and 1903 on 
about 400 children; Goddard's investigation covering over 10,000 
cases is the mo^t painstaking and valuable iii'this field. 


(B) SOME GENERAL CONCLUSIONS. 


1. HEIGHT. 


Periods ,qf jToiriA.“Pir8t-born children exceed later-bom children 
in Jh^ght (^as). Short children continue longer to grow thjm^tall. 
dhildmn (Boas). ' 

The most rapid growth occurs during the first year, and the irate 
is approximately the same for boys and girjs (Burk), 
v ^ vf^c.pfE^ b^ore puberiy Rud 
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Lvge children have the period of accelerated growth in height 
earlier than short cliildren (Bowditch). This conclusion is not upheld 
by Boas. 

The comparative rate of growth in height of dull, mediocre, and 
precocious children of the same sex is the same at all ages from 7 
to 16, inclusive (Porter)-. 

There is a close correlation between height and pubertal matura- 
tion, as shown by pubescence (Crampton, Weissenberg, Foster). 

Manner of growth .. — Growth in height is rhythmic, alternating 
periods of growth wdth periods of inactivity fllall, Burk). 

The body does not grow relatively larger but by parts (Vierordt). 

The body normally increases from birth to maturity 3 times 
in height (Hall). 

Children have each year a maximal, a middle, and a minimal period 
of growth; in the ma.ximal period the daily growth times as 

much as in the midiUo period, while the middle ^>eriod is 2 times 
as great. as the minimum (Malling-llanseft). 

The fluctuations in the growth of a youth, a boy, and an infant 
are relatively the same (Camorer). _ 

Physical and mental devefopwieni.— Dull children are shorter than 
precocious cliildren of the same age or average cliildren (Porter, 
ChrLstoplier). ’ 

Early ptsbesconce favors good scholarship; late pubescence, poor 
scholarship (Hampton). 

TliL.'e is no correlation between academic examinations in college 
and physical measurements (Galton). 

Successful pupils are tallqr tlian unsuccessful, and the rate of 
growth is quicker than in the successful (Gratsianoff). 

Ser.— Boys are taller than girls at all ages except the period from 
about 1 1 to 14, when girls excel in both heiglit and weight (Smedley). 

♦ Growth is more variable with girls than with boys (Boas). 

The relation of weight and height in growing children is such thit 
at heights below 58 inches boys are heavier than gilds in proportion 
to their stature. At heights above 68 inches the reverse is true 
(Bowditch). 

(jirls nearly cease to grow at about 17 years of age (Peckham). 
Tliis view is substantiated by practically allanvestigatora. 

Boys cease growing at about 23 years of ago (Sargent, Seaver). 
There is occasionally a decrease in height after 23. Gould found that 
the total height of men was not attained until the age of 27. 

From 16 to 18 sitting height in girls increases only 2 inches; but 
over 4 inches in boys. At 14, the lower extremities of girls almost 
cease to grow, while those of boys increase 4 inches between 14 and 
19 (MacDonald). 
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HeredUy. The fact that we have certain particular men and 
women for our ancestors determines to a large extent what particular 
• height we shall have (Thorndike). • • 

Environment. Height is conditioned to some extent by the 
nutritiop of the body, by exercise, by disease, in short, by all agents 
. that influence bodily functions in general (Thorndike, Hrdlicka 
Bprk). 

. height of American-born men is modified by the density of 

’I^pulation. Urban life decreases stature from 5 yearn on (Peckliam). 

Country boys are taller than city boys (Gallon). 

There is apparently an influence of climate upon growth in height 
(Baxter). 

Social or environmental conditions may influence "the rate of 
growth at difTereiit stages of development (Moumann). 

It is possible tlia^ the late period of growth is inliibited by improper 
hygienic conditions more than earlier periods (Hall). 

Disease. — Accelerated growth and better resistance of disease go 
together (Key). 

The ago of greatest growth, the adolescent period, is the ago of 
greatest vitality and fowest’doaths (Hartwell). » 

There is 5 to 10 per cent loss sickness- among bo3^ than girls 
(Schmid trMonnani ) . 

Arrest of growth froquentiy precedes disease in childhood and 
should be considered a danger signal (Boulton). 

Classes . — Children of the favored or nonlaboring class are taller 
than those of the worlyng'dass or less favored (Bowditch, Roberts, 
Geissler, Baxter). Boudin does not hold this theory. Tliis differ- 
ence is especially noticeable in the giils of the two classes (Pagliania). 

The pubertal period of suj)eriority of girls in height and sitting 
height is nearly a year longer in the laboring'^chisses than in the 
nonlaboring classes, and tha children of the latter show more abihty 
in their studies than the former (MacDonald, Roberts). 

Children under poor nutritivo conditions grow as fast or faster 
from 6 to 17 years of age, but they are shorter before that time than 
the well-nourished child, and hence never attain to oqQal ’height 
(Bowditch, Burk). . , 

College students have incre^ed in height during the past 25 
' yeais (Sargent). / . \ 

AatioTwfifi/.— Cliildren of American-born parents are in tWs 
country taller than children of foroign-:bom parftits' (Bowditch, 
Peckham). 

Tlace seems to be more important than social or environmontal) 
-conditipns in determining absolute growth, but the latter conditions \ 
v;. may;^u(Bnce the rate* of growth at.different stages of development 
• (^eumami). . , 
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American children are taller than European cMdren; Americans 
are tailor than Europeans (Dickson). ' • 

Children and adults in the different parts of the United States 
vary in height (Barnes', Baxter, Gould, Dickson), 

White children not only have a greater standing height than 
colored cliildron, but their sitting height is still greater (MacDonald, 
Greenwood). • . ’ 

Children of Irish parents are taller than those of German parent 
varitttions are duo to stock or nico (Pockham). * * • 

In intermarriage between tlie Geriuans and the Americans the 
tendency is to'take the height of the taller parent (Peckham). ' 

American boys excel in -height only during pubescent yearn; later 
tlu^y are overtaken in heiglit by Swedish, Danish, and Dutch (Hall). 

Filipino children show less sex variations in height than Americans 
(Bobbitt). 

Chinese children are shoHe.r tluui the average Euroi>ean (Bobbitt 
Misawa). ’ 

Ahnorrruil. (liildrcn abnormalities aro inferior in hcjght to 
children of normal growth' (MacDonald) . . 

Feeble-minded are, as a rule, shorter than the normal child, and 
the lower the grade the greater the divergence (Goddard). 

The deerease in lieight is marked in defective children after 18 yeais 
of age (Goddard). 

- The average height of the feeble-minded approximates the minimuih 
of the normal (Wylie, Goddard). ' '' 

Delinquent girls are as tall as thc^ average girl (Tallant). 

2. WKIGIIT. * ; . 

Periods of growth, Pirst-born children exceed later-bom children 
in weight (Boas) , ( 

Largo children havo the period of accelerated growth in weight 
earlier than short children (Bowditch).’ 

The comparative weight growth of dull, mediocre, and precocious * 
children is the same at all ages from 7 to 16 inclusive (Porter). ^ 

■ There is a close correlation between weight and pubertal maturation 
as shown by pubescence (Crampton, Weissonberg, Foster). 

Manner of G^o ^5 th is rhythmic, alternating periods of 

{v^eight growth with periods of inactivity (Hall, Burk). « 

The body normally increases from birth to maturity 20 times in ^ 
weight (HaU). . 

Children increase in weight by day and decrease by night (Mailing- 
Hansen). ^ . 

The fluctuations in Iho growth of ayoutbi a boy, and an infant are 
relatively the same (Camerer),. . 
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• precocious childrea (Porter, Christopher). 

Tlxe ^acceleration in weight preceding puberty takes place at the 
same age in dulh, mediocre, and precocious children (Porter). 

* ' There is rio correlation li^tween academic examinations in college 

and physical measurements (Galton). 

Succe^ul pupils are larger than unsuccessful, and the rate of 
growth is quicker in the successful (Gratsianoff). 

5«r.— Boys heavier than girls at all ages, except the period from 

about 11 to 14,* when girls excel in weight (Smedley). * • 

Boys now are slightly lighter than m 1876 and girls are header 
(Harrington). * 

El <ronment . — Weight is conditioned by the nutrition of the body, 
. by exercise, by disease, m short, by all agents that mfluence bodily 
functions m general (^omdike, Hrdlicka, Burk). 

Country boys are heavier than city boys (Galton). 

Accelerated growth and better resistance of disease eo together 
^ (Key). • > ' ' 

Loss of weight frequently precedes disease m childhood and should 
be considered a danger signal (Boulton). 

Clashes * — Childreif of the favored classes are heavier than children 
of the working class (Bowditch, Roberts). 

Boys of the favdred class in ijnerica are heavier than the sajne class 
in England (Bowditch). 

The pubertal period of superiority of girls m weight is nearly a year 
longer m the laboring class than in the nonlaboring class (MacDonald). 

, • GoUege students have increased in weight in the last 25 years (Sar- 

. gent). 


Agrknltural students m college are heavier than those of other 
classes (Elson). 

N(Uionaliiy . — Children of American-born parents are in this coun- 
try heavier than children of foreign-bom parents (Bpwditch Peck- 
ham). 


r- 


The average ^erican is heavier than the average European 
(Dickdbn). 

Children and adults raxy in .weight in different parts of the United 
SiatM (Barnes, Baxter, Qould, Dickson). 

Colored childrea^ilSVe a greater weight, in proportion than white 
children (MacDon^d, Greenwood). ^ 

Filipino children show less sox variation in«weight than Americans 

^ C^eee children are lighter than the average European (Misawa, 

^ ;^Bkuppsiii8 mcreaso more in weight than Americana OMckson)* 
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AJmomud. — Defectives are heavier at birth than normal childreii 
(Wyl^e, Goddard). 

Children with abnormalities are lighter than normal children (Mac- 
Donald). 

Feeble-minded children are lighter than normal children, and ‘the 
lower the mental grade the greater the divergence from the normal 
(Goddard). * 

Delinquent and truant bo 3 ;^ are, as*a rule, lighter than boys in the 
public school (Smedlcy). ' 

Delinquent ^rls from a rural reformatory school are as heavy as 
the average child (Tallant). 


3. LUNG CAPACnr. 


degree in the augmented 


r 'V ' 


(fn/wth. — Lungs share to a marked 
^ development of adolescence (Hall). 

Lungs continue to grow in weight until old age; in youth they con- 
stitute from 1§ to 2 per cent of bo^y weight, in maturity from 2i to 
3? aiaU). 

The i^ximal ^pacity is at 19, acconiing to Beyer,' while other 
authorities place it at 35. 

The greatest lung capacity occurs in the child naturally after the 
reap of greatest aggregate increase (Hall). 

For each centimeter of increase or decrease of stature' above or 
below the mean, there is a corresponding rise or fall of the vital 
capacity, ^ounting in men to 60 cubic centimeters, in women to 40 
cubic centimeters (Whipple). 

- Weight increases more than vital capacity, while vital capacity 
increases more than height (Kottelman, MacDonald) < 

Physical exercise may increase vital capacity somewhat; tight 
clot hiag, disease, and other unfavorable factors will decrease it 
(Whipple). 

Sex. — Girls increase most rapidly in vital capacity from 12 to 14* 
after which the increment is. at a diminished rate, and apparently 
ceases to increase altogether at 20 (Smedley). ' 

Boys take a sudden start upward at 14, and continue a rapid rise 
until at least f9J (Smedley). 

Boys have a larger vital capacity than girls at all ages (all inve^ 
tigators). 

Mental.— The lung capacity was found to be much greater in 
children, whose standing in school was high and distinctly inferior in 
a school for laggards (Sm^ey). • 

Vital <»pacity.of feeble-nunded children is below normal (Goddaid), 
as is also that of retorded children (De Busk). • 

Ihe meet complete .Jpd sig^o^ of growth so fitf published 
f<ygen^purpos^i8thatbviBufk.baaedonBq^ 
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and data from Bowditch, Peckham, and Porter for weight.* These 
tables are as follows: 

. (C) NORMS. 

Table 25.— Ayn^ricon height iruUheTnatically calculated by Dr. Pranz Bcftu 
fnm the data of 4S, 151 bc/y$ arid 45,298 in the dtiee of Boston, St. Louis, Mil- 
y/auhee, Worcester, Toronto, and Oakland {Cal.); also absolute and percentage annual 
vureases of same. 


Approxi- 

mate 

srence 

•«e. 


Boys. 

- 


-- Girls. 


Number of 
observe* 
tioxu. 

Averam 
for each 
year. 

Absolute 

annual 

increase. 

A nnual 
increase. 

Number of 
ob.wrva- 
-tions. 

Averaf^ 
for each 
year. 

Absolute 

annual 

Increase. 

Annual 

increase. 




Inches. 

Inches. 

Per cent. 


Inchf>. 

Inchts, 

Per cent. 

ft 



1,535 

41.7 



* 1,200 

41.3 



5 


3,975 

43.9 

2.2 

5.3- 

3,618 

43.3 

2.0 

4.8 

7 


5,379 

46.0 

2-1 

4.8 

4,913 

45.7 

2.4 

5.5 

S 



5,033 

48.8 

2.8 

6.1 

5,289 

47.7 . 

2.0 

4.4 

» 



5,531 

50.0 

1.2 

2.5 

5,132 

49.7 

2.0 

4.2 

}? 


5,151 

51.9 

1.9 

3.8 

4,827 

51.7 

• 2.0 

4.0 

u 


4,769 

53^6 

1.7 

3.3 

4,507 

53.8 

2 1 


ja 



4,306 

55.4 

1.8 

3.4 

4il87 

56J 

^ 2^3 

4.3 




S«673 

57.5 

2.1 

3.8 

3,411 

58.5 

2J^ 

4.3 

}f 


2,518 

60.0 

2.5 

4.3 

2,537 

60.4 

1^9 

3.2 




1,481 

62.9 

2.9 

4.8 

1,656 

61.6 

1.2 

2.0 

iS 


753 

64.9 

2.0 

3.2 

1,171 

62.2 

.6 

1.0 

17 

• • *• 

429 

66.5 

1.8 

2.5 

790 

62.7 

.5 

.8 

18 


329 

67.4 

.9 

1.4 
















Averse American w^ht malhematieally caJculatol fym the data of about 68,000 
chUaren i?i the cities of Boston, St. iLouis, and Miluaukre; also absolute, arid per- 
centage annual increases of same. 


, A*®. 

Boys. 


Oirls. 


Average for 
each age. 

Absolute on- 
nuallncreaso: 

Annual 

incroaae. 

Average for 
each age. 

Absolute an- 
nual increase. 

Annual 

tnerease. 



Pounds. 

Pounds. 

Per cent. 

i^ottfufr. , 

Pounds. 

Per cent. 

8 



45.2 

t.. 


A3. 4 



1 

' 

49.5 

4.3 

9.5 

47.7 

4.3 

9.9 

a 

1 

m:5 

5.0 

10. 1 

53.5 

4.8 

10.0 



59.6 

5.1 

9.3 

57.4' 

4.9 

9.3 

}? 

1 

66.4 

6.8 

9.7 

63.9 

6.5 

,9.6 

}i 

1 

70.7 

5.3 

8.1 

89.5 

6.6 

10.5 

u 

1 

78.9. 

6.2 

8.7 

78.7 

9.2 

13.2 

Jft 


84. 8 

7:9 

10.3 

88.7 

10.0 

12.7* 

14 


98.2 

10.4 

13.3 

98.3 

9.6 

11.9 

U 



107.4 

12.2 

' 12.8 

106.7 

8.4 

/ 8.5 

16 


121.0 

13.6 

13.7 

112.3 

snr 

8.2 

17 





115.4 

^Vr 

3.8 






114.9 











• Table* 25 of Boas (see above) shows “ the growths in height and 
weight and the annual absolute and proporti6nal increases for what 
might be termed the Average *4J3aerican boy and girl. The average 
in Table I (weight) has been calculated by the mathematician 
M. de Perott upon the following plan: The averages given by Bow- 
ditch 24,500 children of Boston, by Porter from 34,500 children 
of St«\ljoius^ by Pttkham from 9,600 children of .Jfilwaukee— 
69,0()b cMdren >11 fogethei^have been thrown 
Wt^xiot^ft^er^ - At ei^h age the. nutnl^ of 








^ . 
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children has been massed from these three sources ^and each of the 
three averages allowed to influence ,tho average of the whole ii^ pro- 
portion to the number of children each city contributes. Thus, for 
example^ suppose at the age of 10 years St. Louis contributes 5,000 
children, Boston 4,000, ami Milwaukee 1,000 — altogether there would- 
be 10,000 children of that age — the averages of the three cities would 
therefore influence the final average in the ratio of 5, 4, and 1, on 
the same principle we use in partnership . ^ 

A significant table bearing on the rela^n of mental development 
to growth was compiled and published by Porter. The table for 
weigh^ is as follows : 


Table 2Q.— Relation of precocity to weight as indicated by distrihution of heavy and light 
children of the satne age Oi the different grades of St. L^uis telools {after Porter). 


Ag« hi near- 
est birth- 
day. 


6 

7. 

8 

. 9 

10 

n 

12 

13 

14 

15 

16 

67 


Mean 

weight 

(boys, 

girls). 


lAui. 

43. 74 

41.84 

47.73 

45. 84 
52.5.S 

m.v, 

57.75 

55.17 
62. 48 

60.46 

68.47 
65.64 
73.61 
73.23 

79.85 

83.73 
88.08 
93.94 
100.20 
,103.20 

114.17 
110.06 
115.69 


Orade. 


Kimier- 

garten. 


43.58 
41.65 

45.58 
4.3. 
47.80 
46.50 


45.29 
45.08 
48-48 
46. 7(y 
51.79 
49.60 
55- S7 
52.57 
60. 19 

57.00 
63.50 
66.34 

70.00 
71.75 


52.00 
49. 8M 

54.43 
5210 
57.64 

55.44 
61.14 
59.59 

65.45 
62.95 

69.50 
69.80 
74.25 

79.50 


vr. 


;:i; 


57.(0 
53.17 
59.06 
57. H 

64.00 
61. 1.5 
68.12 

65.50 
72: 17 

71.50 
75.95 

76.50 

81.00 
90. .50 


61.75 

641.00 

64.91 
61.64 
69.94 
66.77 
73.86 
72: 74 
78:43 

81.92 

84.00 
87.17 

89.00 
08.50 


71.29 
68.12 
74.60 
75. 13 
80.90 
82.78 
67.83 
92 67 
95.33 
100.96 


73.34 


77.29 

75.92 

82. 17 
66.95 
87.20 
94.64 

09. 17 
99.83 
114.50 
108.12 


VII. vin. 


76.50 

78.50 

83.50 

87.63 

03.63 
06.15 

105.50 
104.00 
104.00 
107.38 


8200 

88-50 

97.50 

99.00 
iqp.17 
104.58 

114. 00 
110.29 

111.00 


Hl^ 

sch^l. 


86.50 
10212 
101 w 

106. 1A 
123.00 
113.57 

iiaoo 


“ The truth which the table expresses is very plain. It declarer 
in unmistakable lin^ that precocious children are heavier and dull 
children lighter than the mean child of the same age. It estab- 
lishes a physical. basis o^recocity and dullness. 
m .u '!j\^ether mcans or averages are the more trustworthy tools in 
investigations of this sort is a matter of opkuon. So long as their 
respective, value is a subject of controveisy investigators will accept 
no results as final which can be supported only by means. It must 
therefore be my first concern to show that the law mea75 precocity i$ 
related to mean physical development may with equal truth be written 
average pteeocUy is rekUed^ to average physical devdapment.*^ 

T^e summaries given in the table follo^ng are included primaj^y 
for their historical suggestive value. . ' ' ' 
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Table 30 . — Stature of adult mala arranged in order of greatest etdture {Rohert$*$ 
. Manual)* 


Race or nationality. 


Aatbority. 


Polynealau 

KngUah ( profeasional class) 

Pata^nians 

Ao{:amiaortbaNagaIliUs 

Nsgroea of tbsXongo 

Scotcli (aUdaaaea) 

Kafirs (SouU) Africa) 

Iroquois Indians. . 

Todas of ths Ntlj^kiss 

Negroos of Oalabar 

North American Indians 

Irish (&U ctasM) 

United StatsB whites (all oiosM) 

KngUah (all claases) 

Norwegians ; 

Zulus 

Knglish (laboring claam) 

Uanadians 

T^fks of Fe^ara and temari^nd ... 
8vedee(lmmipaiit8 to United &taU»). 

Chippewa Indians ,> 

Kabylos ; 

Wdab (alldasm) 

Danes (Immigrants to United StatM).. 
Dutch ( immigrants to U nlted States) . . 

American nogroee 

KngUsh (inlmlgrants to United States) 
BungarianS (Immigrants to United 
StauwT^ 

F.ngitah Jejrs.,..-. .• 

Owmaim(mmi)^rantBtoUiiit^ States). 

Swiss of (isnera 

Swiss (Iramigrants to United States). .. 
Kuasiansfiminlgrantato United States) 

Dslgians 

French (immijn^ta to United Stales).. 
Poles ( immigranta to United States) . . . 

French (uppw claases) 

Germans 

Mexicans 

Herbera of Algeria 

Arabs 

Usbeka of Ferghana and Samarkand . . . 

Javanese 

Rosaians 

ftaltans (Immigrants to United States). 
South Americ«ns(iizimkrantato United 
States). 

Australian aborigines 

Austrian Slavs 

Qalohaa (Iranian mountaineers) 

Spaniards^ 1 mmlgranta to U nitea 8 tat es) . 

Berber of Algera 

Porthguese (Immigrants to 


States). 

Alnos 

Austrian Germans 

French (wooing ctassn) 

F.iquinumx of North Amni^. . . 
Hungarians (military aUtlsilcs) . 

(^auoaslans 

New Gulnea(various tribes) 

ntndoos 

BavaHaus. 

Kutbcmlans 

Drawknam.. 


United 


Roumanians.. 


Fuflgana...... 

Polish J««8. , 
•PolM.. 


FImM ^ 

Paputtis 

Jap4neae..... 

Aymarat Indbaa ( ^«ni). . 

CoediliHCtilD«HL. ^ 

y«d(&«alOqrloa., 

Hjjy- , 

, 4 . 


Qaruat, Beechew, Porter, Cook, Rollins, etc.. 

Anthropologtcal oommlttee . ..%* 

Musters, D’Orbigny 

Wood thorp 

l^piuard 

AnthropotcMfk^ oommltlM 

Sir A. Smith 

Gold 

Marahall 

Topiuard 

Baxter 

Anthropological committee 

Baxter 

Anthropolcgical committee 

Beddoe, Baxter 

Roberts 

Anthropological committee 

Baxter ... 

iTjfaivy 

Baxter and Beddoe 

Oliver 

Topinard 

Anthropological oommittee 

Baxter : 

---.do 

do 

do 

do 


Anthropological committee 

Baxter 

Dunant 

Baxter. 

— do 

Quetelot 

Baxter.., 

-..-do 

He Qitntrefages 

Novara 

Baxter 

Toplhard 

Various 

Ujfaivy 

Novara 

Shulti.. 

Baxter 

do 


Various... 

irjfalvy... 

do 

B ax ter 

Topinard.. 
D axttt 


Rosky, 

Novara 

DeQuatrefages 

Vari^ 

Scheiber and B eddoe. . . 

Shortt 

Various 

Shortt 

Novara 

Uajer and Eofpcrnkdd. . 

Shortt 

Davy 

Novara. 

,...do 

An.d6 8UtUt.lg7V 

Novara. 

W^er and Eoperaioki. . 
do.. 


Novara. 

Various..-: 

]lta.‘Aynoii.: 

Forbss..: 

X>'Orht|piy 

FiniayaiD...... 

HaflM^ Orawhirdp ato. 


ISS;-: 



Heirilt 

(inebea). 


60.83 
60. H 
60.00 
60.00 

06.05 
• 68.71 

68.60 

68,88 

67.06 
67.06 
67.03 

67.00 

67.67 
67.66 

67.66 
67.10 

- 67.08 

67.01 

67. 10 
66.90 
66.00 
66.86 

66.66 

66.65 
66.6a 

66.63 

66.68 

66. A8 

66,67 
66. H 
M.43 
66.88 
66.88 
66.88 
66.38 
* 66.30 
66. U 

66.10 
66.10 

.66.10 
66 . <« 
66,08 
66.08 

66.01 
66.00 

6A6S 

66.66 
66.86 
66.66 
66, IQ 
66.48 

66.38 

66. S7 

86.M 

66 . 10 , 

66 , 01 * 

«i03 

M.78 

64.78 

6168 

,6180 
^6148 
64.87 
6117 
6100 
6il« 
6in 
61 f7 
. 6100 
aiov 
«ur 
ei.00 
«L«D 

/li-' 
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United States Army standard. 

I. Must be betAv«en the ages of 21 and 36 years. 
It. 'Weight, beighlt etc. 


166 


N- 


Heicbt. 

"Weight 
(I>r. (ireen- 
Wf, United 
Stales 
Army). 

W^elght (.\dJuUint 
(ieoerars). 

riiwt measure. 

Ft. in. 

Potirui$. 



5 -t 

' 12s 

120 pounds,.-. 

Vo stated mens- 

5 5 

130 


uros are re- 

5 6 

132 1 


qiilreU. 

6 7 

134 



5 S 

141 

Range betweiMi 


5 9 

148 

' tho fipinvs in 


5 10 

l.W 

Uiisootumn. 


5 11 

162 1 


There must be 2 

6 0 

169 : 


inches chest 

fi 1 

176 


expansion. 

t; 2 

1S4 1 

190 pounds. 



/ 


KnyJish Army standard. 


Height. 

■W’ftighi. 

fliest 

measure. 

FI. in. 

Pounds. 

7nc?irs. 

5 C 

13.V140 

38-39 

5 7 

140-147 

39-40 

5 8 

V47-IM 

4(Ml 

5 9 

15.V1&4 

41-42 

5 10 

164-174 

42-4.1 

5 11 

174- IKj 

43-44 

6 0 

185-196 

44-45 


Ifut^inson’s table of healthy v eight. 
From the avwaRO of 2,tvw a*ell-fonm>d, he.aithy persons. 


Height. 

’T 

Weight. 

Ft. in. 

roitndx. 

5 7 

148 

£ 8 

155 

£ 9 

162 

£ 10 

169 

5 11 

174 

0 0 

178 


(D) COMPARATIVE TABLES OF HEIGHT AlO) WEIGHT. 

Tho table following gives in comparative^ form the average heights 
and weights, arranged according to ago and chronological order, of the 
most important investigations so far made within this field. For full 
titles of investigations here mentioned, see the bibliography which 
follows. 
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V. BIBLIOGRAPHY OF EXPERIMENTAL STUDIES IN PHYSl- 
- CAL GROWTH (336 TITLES). 


Abbot, S. W. Tlio CN-idenco of stillbirth. In MassachueettB modico-l^l society. 
TraosacUoiiB. 'Boetf)n, 1879. v. 1. p. 56. 

A disciwsion containing some indirejj^ferencos to physknil developmont. 

Adame, A. h. Oa the physical recjuirements of eoldiera. British and foreign medical 
chirurgical review, 55 : 202-17 (1875). 

Aitken, \\ . On the irrowth of the reoniitand the young soldier. Tx)ndon, 1862 72 p 

A preliminary study of the British soldier. * ’ ’ . ‘ ’ 

Angorstein, W. Die massverhaltnisse dos menechlichen kOrpers und das wach- 
etum der knaben. K6ln, 1805. 10 p. 

Anutschin, . On the geographical distribution of the male population of Russia 

in respect of height. Imperial geographical society. TransactioDs. v. 7. part Ir 
Russios, cited by Sack. ^ . 

Audran, Gerhard. Lee proportions du corps humain meeur^ sur lee belles figures 
de I’antiquit^. Paris, 1683. 26 p. * . 

An excellent study with dlngranu and meosurementa of twenty-flve-famoiu statues. 

Baldwin, B. T. Individual differences in the correlations of physical growth of 

elementary and high school pupils. Journal of educational psycholoev 2 • 160-62 
(1911), . 1 / -er, 

Abstract. A preliminary report of the beginnings of the invest IgatTon Included In. this bulletin. 

Balliet, T. M. ^l^ulla from study of bodily growth. School joumai. N, Y (^*47 
(1900). ^ . V ’ • . 

A brief discussion on physical development. 

Barnes, Earl. Physical development of Oakland children.. Oakland school report 
(1892-93). p. 3S-44: ^ , 

^ A study of the physical development of about 6,000 Oakland schoofchlldren, with charts and Ublm 
showing height, weight, and age and the oocupetioM and notlonaUtles of the chUdren. The chllt^ 
from Oakland were heavier and taUer than the children from Boston, Worcater , Toronto, St. Lwb 
and MUwaukee, whose records were displayed at the World's Fair In Chicago In 1892. " • 

Baudtand, M. L'’accroisement; ses caract^ree normaux ot anormaux chez la nour- 
rison: sea rapports avec I*hfir6dit4, plus sp^cialement dans les 4lats morbidee 

(syphilis, alcolismeettuberculoee). Paris, Doin etfils^^ 1911. 648 p. ♦ 

. The table Is explanatory of the contents of this Im portont book. 

Baxter, J. H. Statistics, medical and ^anthropological, of the Provost general’s 
bureau. • Washington, 1875. v. 1. . . 

Thb in pn important comparative study, showing that the bIm of adult Amerlcoro is very 'different 
In different states of the Union, and even in different ports of the same state. There b apnerently an 
influence of climate u pon growth . ! '' ^ 

Be^,,G. M, EngliSi and Aipeiican physique. North American review, 4 * 588-603 ~ 
(1879). . * . ^ 

This article dbeusses almost everything except the phyBlcal characlertolics of the two pejples. 

Beddoe, , On the physical characteristips of the Jews. Jn Ethnological society, 

Londbn. Trans^tio^l861; v. 1. p. 2!^. » . ’ . ' 

^ A study Included primarily for Us historical significance, * „ * 

^ On the stature and bulk of man in the BriUsh Isles. In Anthropological * 
society, London. Memoiie, 1870. v, 3, p; 545. 

A pioneer study of physk^dsyiriopinetit, ^ * 

Belyaieff,— , Materials for inveetigating the influence of schools on the physical 
development pf pupils. Inaugtu^ dissertation. St. Petersburif, 1888 
cited by S^k, , - . - ^ ‘ . 
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Bernard, P . Oonsid^tions mMico-16gales eur la taille et le poida depuis la naMaince 
juaqu’ A I'dge i^ulte. Archiv. d’anthrop: criminelle, 2:21S-25 (1887). 

^ Contains many good sUtistics on growth and Includw the data from Ballon, Zlossing, Quetelet, Pag- 
lfamJ,and Bowditcb. Abo from Garhardt. 

Bertillon, A. Lee pioportiona du corpe humam. Revue Bcientifique. Pane, 43 : 524-* 
29(1889). ^ ‘ 

An important anthropometric contribotioa for recoding comparative measurcment.sof individuals. 

Beyer, H. G. Growth of United States naval cadets. In U. S. Naval institute. 
ProceedingB, 1895. v. 21. p. 297-333. 

A simple presentation of methods of computing physical measurements, the application of per- 
centile grades, and a series of 48 tables. 

The influence of exercise on growth. American physical education review 
l:7fl-87 (1896). ^ 

Obeervations on normal growth and development under systematized exer- 
cises. Report of Chief of Bureau of medicine and suigery to the Secretary of the 
Navy. Washington, 1893. p. 149-60. 

Relation between physical and mental work. American physical education 

review, 5 : 149-60 (1900). 

auflrms all of the important results of Porter's resoarrhes on “rreruclty and dullness,'’ sug&csts 
a change in the physical examinations in public schoo]^ and advocates the use of the per^^enUle grade 
tables in Massachusetts. 

Bird, Frederick, liber die relativen massverhaltniase des menachlichen kdrpers. 
Zech. f. anthrop., Leipzig (1823). p. 330-69. 

Blagovidoff, I. Materials for the investigation of the health of the Mongolian- 
Asiatic races (inorodze) in the province of Simbriak. Inaugural dissertation. St. 
Peterabuig, 1886. 

Russian, oitod by Sock. Not accoasibte to the printer. 

Boas, F. Anthropological investigations in schools. Pedagogical seminary 1:225-28 
(1891). * 

A general discussion, with many historical references as to methods of proce<lun‘. 

— — The con'clation of anaU>tnical or physiological measurements. American 
anthropologist, 7:313-24 (1894), 

A discussion of the theory of measurements based on measurements of the heatls of 377 half-blood 
Indians. 


^ The forma of tbehead as influenced by growth. Science, n. 4:59-51 (1896). 

Gmwth. In Monroe’s Cyclopedia of education. New York, Macmillan 

1912. V, 3. p. 187-90. ' 

An excellent summary of the relation of physical growth to the general i^blem of education, with 
Ublcs giving stature, sitting height, we%ht, length of heed, width of head, length of farearm, and width 
of hand tor boys and girls. 

Growth of children. Science, 20 : 351-52 (1892). 

Science, n. B., 5:570-73 (1897). 

In Investigation In Woroes^ the same children were meesured twice (May, 1891, and May, 1892 ). 

The’avcrftge incr^ In sUture between B and 7; 7 and 8, 8 and 9, 9 and 10, 10 and 11, 11 and 12, R and 
13, 13 ai^ 14, 14 end 16, 16 and 10 are Inrtuded for4all boys and short boys and for tab girls and Ibr short 
girls. Young children grow more uniformly than older children and j?rowih b more variable wjih 
gfrb than with boys. Short children continue to grow longer than tall children. 

Science, 36 : 815-18 (1912). 

Growth of Toronto children. In British uMaociAtion for the advaucemeut of 
science. Report, 1897. v. 6. p. 443-49. * * 

' /n U. 8. Bureau of education. Report of the Commiasioner for the 
year, 1896-97. v. 2. p. 1541-99. 

See abo British association for the advancement of sdenoo. Report, 1897. p. 443-49. 

The meaaurementa of variable quantities. New York, Science press, 1906. 

(Oolumbia.univeraity contributipna to philoeophy and psychology, v. 14. p. 1-50). . 4 ^ 

A detailed teohnioa] disous^n on omstants and vailablea; a oomparlson between Unyted series of 
oheervatknu and onUmhed aorieeof vtj^bles and tho diittribupf^ of v^bl^ attd of^anoe vatto- 
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Boas, F. On the growth of first-born children. Science, n. s., 1 :A02~A (1^5). 

Thla article contains four very valuable tables on the height and weljjbt and yearly Increments of 
boys and gtris between SJ and ITJ years of a^. The study Ineludes the first, socond, third*, fourth, and 
later bom chiidron. The conclusions are that in stature and weight the first bom children exceed tho 
later bom children. This study ini^udes Toronto and Oakland children; the latter exceed all others 
In the Unitod States (at this tinao) in height and weight. 

^ On Dr. Townwjmi Purler's iiivostigutions of tho groVth of the echtx)l chiidron \ 

of St. lyOuifi. Science, n. p.. 1:225-30(1895). .• 

— Physical charactorb^tirs of tho Indians of the North Pacific mast, American 

anthnipologist, 4 : 25-32 (1891). 

Studies based on nifasurcnionts of 2f»3 Indians from Oregon, Washington, and British Columbia, 
Including statnro, silting height, cephalic index, Irnglli of iirm, etc. 

PhyTiical characteristics of the tribes of the North Pacific coast. /nTlritish 

association for the advancement of science, 1891. v. 6). p. 424^7. 

A detailed study ofMmoasoromonisonannmbcrof Individual male and ffemale lndlan.s . Noaveragfw 
are given. 

Summary of the' work of the coininittoo in l^rilish Columbia. In Rritiph 

association for the advancerncnl of sc*ieiice. 1898. v. GS. p. 6G7-S8. 

A summary of tho mpa.sureracnls on iljo Indians of tho North rtidflc ceosl , ccntAlninR I2citeiijilve 
tables for 10 moasurements on malos from 5 to 70 years old. 

— ^ - ajtd Wislcr, Cli^k. SUitisticB of growth. In I*. S. Hureau of education. 

RejHjrt of the Commissioner for the year, 1904. v. 1. p. 25-132. 

Bobbitt, J. K. The growtli of Philippine children. Petlagogical seniinar)'. 16:3-34 
^y909). 

A study onh6 measurement. s of 1,1 '*0 native Filipino boys and 438 gtrls between tho &go4of6and 20' 

>'0!irs, togelhW with a dtscu.'^sion of growl li .stages and a t*.ompari.*son with the Smodley and Boas norms. 

A comparison i.s aL*io inado of tho growth of the Filipino children with tho growth of Japanese children 
as giveohy^ Ur. ilisawa. ^ . 

Boulton, C- ■ SomCiuithroptmiotricul obflprvations. British medical journal (1876). 
p. 280-8sl 

A brief article of historical xnliic, primarily for the method involved. 

3<>wHit;.h, 11. P. The growth of children. In MasauchusttU*. Board uf he:aUh. 

8lh annual rc{>orl . Boston. 1S75. p. 27:1-323. 

The data for this invasiigut ion were ^'ollcs lod from 24,riO0 chiidron in tho public schools of Boston 
and near-by comm imltiCMind u few private .'sclioob!. \ (*ompa^ativo.^ludy Is made of Ui^row thin height 
and weight and ( ho lablc.s am umngcHl in such a way itmt Ui6 Influence on growth by uaUonallty may 
bo determined. • " — 

Growth of cliiUircn. • /n MawtachusottB. Board of health. 10th annual 

report. . BobIoii, 1879. v. 10. p. 33-02. 

This invostlgni ion Is supplomontary to t lie pm\ tons ono and coDtatns 1 1 Uiblos and 1 1 plates. The 
tables givo tho parontogo and then titeoex upalioihor parents in professional, mercantile, and unakilleil 
labor classes. , . 

The grotWh of cliildren rtndiod by Gul ton’s percentiio grades. In MaRtacdiu- 

eetts. Board 4 gf hcalilt. 22d annual report. Boston, 1891. v. 22. p. 479-525. 

Abstrort contalnod in AmnricHh association fur tho advancement of physical education, 1691. v. 0, 


p. 36-37. ' * 

Applying this molhod to 24,O(l0 Boston .sclwol chiidron Dr. Dowditch ^xjncludos:* I. The period of 
BTceleratod growth In height and w'olghtoccmiijitst before the age of puberty. l4uge children hax-e tliolr 
period of aoceteroted gro^li an carlior age than small ones. 11. The pcrimlVben tiro girls are taller 
and heavier than the boys oocurs earlier In the higher than In the lower poroomllo grades. " In othtf 
words, during tho period of female suporlorUy tall girls surpass Vail boys in height less than short girls 
surp^ short boys, while heavy girls exceed he^xy Iroys In weight more than light girls exceed light 
boys." ' ' ' 


The physique of women in Maasachuaetts. In Mttsachiuetta. Board of 

health. ^Report. Bosto^l890. v. 21. p. 287-^. 

The relation botwaro growth and diacaae. In American medical aasociaUbn, 

Philadelphia. Trau^^ions, 1881. v. 32. p. 370^76. 

This Isa valuable dlsdfiton based oh tha tlweb t&t •• It seems MobahlB that the actual determ in** 
tion of the normal rate of growth vlU not only throw light upon tfie pstun of the dbeasjBs U> which 
dUkthoodiitu1bt)ert, buiwBtabogukleiulnUiettQ^Umtloa.bfttienp^ * J 

^ An imUvid^ ttndy of th* rate of grow^ of ^ 1, between Uie ageii of aM> thr^ ye|n is : 

^ JitflhM^Uesd omW msuuzeaDehnbt'weig^ ' ' 
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Boyd, Robett. T' ble of weights of the human body and internal organs in the sane 
and insane, etc. Phil. Trans., London, 151:241-62 (18G1). 

Tbb table tnchideeagosnxfin before binh lo 80 years and the rcsiilisshow that the body and intonul 
organs arrive at full site In both sexee between twenty end thirty years of Rgo. " The avorage height 
of^the adult male varied from 67.8 to 65 ineboSn and of the femule from i'kd.2 to 6L6 inched, while the 
mean weight of'the former varied from 11X12 to 91.5 puimds, os compared with tho sane adults dying 
at the same period of life. " 

Brent . W. B. On the stature and relative prt)iKirtions of man at difTen’iit ejKM hHund 
in different countries. In Britislt^iseociation for Uie advanccmeiit of st iom c, Scj>- 
tember, '*"44. 

An abstract of paper giving moasuroincms out of 1,000 individual. Tho average height uf KugUsh 
men is placed at 6 ft. inches. ^ 

T Tables illustrative of the height, weight and strength of man. In BritLsli 

associ^ion for the advancement of Bcyuice, 1845. v. 15. j>. 80-81. 

In these tables men are grouped as tall, middle heighu and short. Of 100 Knglishrnoit of all Ha'vsos 
4 ore very tall, 6 feci 3 inches; 26aro tall, 5 feet 9 Inches to 6 feet; 40 arc nf middle Itrighi feet 9 iiK*h(uj 
20 are short, 5 feel 3 inches to 5 feet 0 Inches; and 4 are very short . 5 feel to 5 fort 3 inches. 

Breslau, . NeueergebniBseausBchiUlelmessungan iieugeborentMi. Wiener mtdi- 

cinischo wocheiischrift, 5(1:785-87 (1862). 

Brown, C. K. Anthropometric notes on the inhabitants of Clara Island, Ireland. In 
British association for the^advancenient of science, 1897. vf 67. ju 510-11. 

A study of tho average height of 56 adult males giving an average of (Ki.75 In. ^ 

Bhmniche, A. Ein beitrag zur beurleilung dor korperuiitwicklung der kinder. 

Jahrb. fUr kinderkrankheiten, 47:1-28 (lSf>6). ^ 

Bryan, E. B. Nascent stages and their petlagogical significance. Pedagogical w^mi- 
nait, 7:357^6 (1900). 

This Is one ot the most Important articles on physical growth front the siamlpoint of (>erio<b of 
development. The author liases his conclusions on tho work of thirl y-soven difToronl writers. After 
outlining the periods of childhood as dlilercntiatcd by ilartwcll, l4uigc, ZoU.^lng and others, bo finds 
there are throe periods: Infancy, childhood and youth. Each of those stages is dw-n.'^seJ from the sci- 
entific and pedagogical points of view. 

Burgersthin, Leo, and ofAm. Schulhygiene. Jena, Fisher, 1902. p. 47:M85. 

A good summary of anthropometric work with roforenccs to Aiitcrii'un studies, Including tables 
and curves. A ahor^bibtiog^aphy^is included. ^ 

Burk, F: Growth of children in height and weight. -American journal of psyohology, 
9:253^326. 

This Is the most general contrflmtlon to Ibo subject of physical growth up lo tho year ISO.'t. Most 
of the significant contributions prevfoua to this are discussed and a numbor of tablca Included., Trot)- 
ably the most important singlo discussion Is the scries of iiorm.i doriml from a con>i>araiivo study of 
the work of Boas, Dowditch, Porter and others. 

^ Influenco of exerciso ujxm growth. In National (xlucation association of the 

United States. Journal of proceedings aud addresses, 1899. p. 1067-76. 

A good general aooount of the effect of physical e.\t\rciso on growth. 

The influence of sox upon growth. Amerit'an physical education review, 

4:340-49(1899). 

The conclusions of this report emphasise the foci that exercise should follow raoiat hatdt as far os 
potsible. , ^ , 

Camerer, W. Bermerkungen fiber wachstum. Zsch. filr biologic (1880), p. 24-28. 

A sh^, detailed study of Infant growth which a-as reprinted In the artlolo which follows. 

Untersuchimgen fiber massenwachstum und langenwachstum. Jahrb. ffir 



kinderheilkimde , 36 : 249-93 ( 1893) . 

Garmon, W. B. Causes of some rapid changes in body weight. Journal of ilio Ameri- 
can medical association, 69:725-71 (1912). 

A farietdbctisslon ot theoretical vahie. " '' 

Cattell, J.| and Fairand, L. Physical and mental meaeuremonU of the students of 
' Columbia university. Psychological review, 3:6lfM8,(l$9G). 

.. A detotM miul Impo^oat study of mental testa and physical charocterlstlos with some sOggesUons 
oa aathfopoBistrip m sawi niinm tt. 
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Challle, S. £. Infants: their chronological progress. New Orleans medical and 
Bulgical journal, 14:893-912 (1886-87). 

This report oonUlna a few measurements and manjr sugg^stioni for obeerratioD. 

Chamberlain, A. F. The Jhild. {lew York, Scribner, 1900. p, 51-106. 

A general dtsoLSsion of the problem of physical growth from tbe'Bothropologloal and educatkmal 
standpoints. 

Christopher, W. S. Measurements of Chicago children^* Journal of the- American 
medical association, Chicago, 35:618-23 ; 683-87. 

This Is a detailed illustrated report of the work done at Chicago by Smedley, Campbell, Uclffllaa^ 
and others In the Chicago public schools. The charts and grapKs are included In the report of Mr. 
Smedley, which noted further along In this blbltography. 

In the second part of thto report D»-. Christopfier says: “Asa result of hb examination of 33,600 school 
. chDdren In St. Louis, In 1893, Dr. W. Townsend Porter concluded that there b a physical baslrbf pre- 
cocity; thpt dull children are lighter and precocious children heavier t&an the average chDd; that 
mediocrity of mind b associated with mediocrity of physkjuf At the outset of 0|f Investigations I 
detnudned to reinvestigate Porter's proposition, and have to say that such facts m we have been able 
to collect go to confirm it . " 


Combe; J. KSrperiange und wachsfum der volkeflchulkinder in Lausanne. Zecll. 
fftr echulgeeundheitspfleg©, 9:569-89 (1896). 

During the seven years of Dr. Combe’s investigation 2. OtX) children were measured, giving asom total 
of 13..'i58 measurements. The value of ndl\idual meas^^erocDts is discussed, and, also the relation of 
disease to growth In height at diflerent ages with reference to time of birth in the year, and to parentage. 

Cordeira, F. J. B. A contribution to anthropometry. New York modical journal, 
45:484-87 (1887). 

An Illustrated article showing the method of computing height and weight rprves, with a nnmber of 
cohdusions and crUlcbms bearing on the work of other Investlgamrs, together with some dsta on tbs 
average maximum and minimum measurements for height , weight7cb«t, and chest ekpanst^n between 
the ages of U p.nd 18 for sailors on the Minrutota. 

Crampton, C. W. Anatomical or physiological ago: ver$u$ chronological age. Peda- 
gogical Pominary, 15:230-37 (1998). 

A general dbcusston of the previous work done in this field by the writer and a recomme n dat i on 
that “All observatldtis, records, and investigations of children, whether pedagogical or medical, social 
or ethical, must regard physiological age a^ a primary BiPd fundamental basb." 

on erholarship. Psycholo^cal clinic, 1:115-20 


Influence of physioal age 
(1908). 

In this article Dr. Crampton dbcu& 
and height, to scholarship. The tables i 
The conclusions dre that 
ship.'* 

Phyaiological age, 


^be relation of physiological age, as determined by pubeaoenoe 
^nftned to boys (?) between the ages of 13 and 17 years. 
Earlier pubesoen^^vors good scholanhlp: later pubesoenoe pow scholar* 


American physic 


^ucation review, 13:144-64; 214-27; 

268-83; 345-58. \ \| 

The best study so far made on the age of puberty of boyA The age at which tbb usually takes place 
b from 13.5 to 14.6. ** Individuals differ from eech other tnyeight (and height) sooording to their ma- 
turity.” There b, aooordlng to these results, no marked p[lmary relation between scholarship and 
weight, height, stiencth, etc, 

Crichlon-Browne, Sir J. Growth — eomatic and cerobAL Child study, 4 : 77-91 (1911), 

^ good general discussion without detailed anthropometric mean^ments. 

Da^er, F. tJber gr0*»e, gewicht, kopf und bruetumfan^^im m&nnlichen Individ- 
uum vom 13 bis 22 lebensjahre. Archiv fOr anthrop. (boittge), 15:121-26 (1884). 

Supplementary to the following study but confined to males and Inclydlng chest circumference. A 
fttifU number of Individuals la included; each year from 13 to 33 are taken up eeparately. 

■ - Vergleicbende untersuebungen fiber die entwicklung der kfirpetgrOne und 

kopfumiangee. Archiv fttr anthrop., 16:37-44 (1884). 

A good discussion of the subject, Indudlng many tables. • . ' 

' — Daa wnghstum dea menachen. Anthropologisctie studieQ.. Leiprig, W,‘ 

Englemann, 1902. 475 p. 

A good Stiyiy of growth of <Mflefent parts of the body, itartlng with the embryo and Invading pubertf* 
Data on gneasuranMta ol 6,000 CttUfomia school cfaildren as to wei^t and measure- 
" ment. . in Oeklwd/Cal. School report, 1892-4^3. 






m 


PHYSICAL GROWTH AND SCHOOL PROGRESS. 


, Debuflk, B. . Height, weight, capacity, and retardation. Pedagogical semi- 
nary, 20:89-92(1913). 

A brief preUmlnary study of physkwl derelopzQont. % 

Dickeon, S. H. Some additional gtatisticaof heightand weight. Charleston medical 
journal and review, 13:494-^506 (1858). 

In this report a comparison ia made ^twewi the heighta and weights of Americansof different nation, 
aittiaa with the stature and weight of Europeana. Reenite are baaed on etudenta of the Medical coliccp 
of South Carolina, the Unlreraity of Loutolana, the University of Tenneesee, Jefferson college Virginia 
miUtaxy iusUtuU, the Military academy at Weet Point, and the Univerelty of Michigan. Conoluslcna 
ehow that Europerfna inaeaee mors In weight than Americana as they grow older. The Americana have 
on the average greater height. 

SUtisticfl of height and weight-in, the South. Charleston medical journal 

and review, 12:607-13 (1867). 

Dr. Dickson has collected In this report some detailed statiatlca In regard to the average height and 
weight of SouthenLmen. A careftH study is made of the different nation all ties, of studenta and recruits 
with the conclusion that on the average men from the Atlantic Southern Statw are not so tall m those 
from Kentucky, Tennessee, and Virginia, although the two tallest men in the army In 1S157 were from 
Georgia and South Carolina respectively. ' 

Statistics of heigjit and weight. American^joumal of medical sciences Phila- 
delphia (1866). 52:373-380. 

This report shows that the now American race, which is growing out of an almost unlimited mixture 
of other races, exhibits thus far no deterioration, but oomparee favorably with all the root* of the Old 
World in every point of physical development. The whole number of individuals (286 young men from ' 
Jefferson college) average 24 years of age, 6 feet 91 Inches in height, and 147 pounds in weight. Kentuck- 
iaiis were the tallest people, who average 6 feet U Inches, one being 6 feet 6 inches. 

Diek, — •. Matmli k, izaledovaniyi roete, vieaa, okruzhnosti grundi i zhi'zncnnw 
yorakoeti liflhkickh detakgvo i yuno^esk. Voyenno-med. journal, St Petcreburc 
146:223-363 (1883). ^ 

A report of the stature, weight, and vital capacity of children In Russia. An inaugtjral dissertation 
given in St. Petersburg, cited by Sack. 

DoD*ldBOD, H. H. A compariaon of the white rat with man in respect to the growth 
of the entire body. Lancaotor. Pa., New Era co., 1906. p. 26. 

Reprinted. 

A very Important oompaiison between the growth in body-weight of the rat for days, and of man 

from birth to 23 yeareof ago, the latter being based on Robert’s ublee. The conclusions rceched are that 
“the Increase In body weight of the ma n and the white rat between conception and maturity exhibit 
similar phases, five in number.” The growth of the female In relation to that of the male is aimllar in 
both forms, m are also the relative weights of the two sexes at maturity . 

^ — Growth of the brain. London, 1896. 369 pp. 

ChaprUn 3 and 3 are very good on the genend problem of physical growth. 

Drummond, W. B. Introduction to child study. I^ndon, 1907. p. 93-138. 

A general traatmeot of growth tor the first four years: quotes Holt extensively. 

I^diwwicB, L. Pomiary antropolog. dzieci Warsza^vskich. Zboir. wiad. do antrop. 

. . . Akad. Unriej. w Krakow, 6:3-23 (1882). .. , 

Anthropologioal measurements of children In^Waraaw. 

Dun, W. A. The police sUndard of Cincinnati; with some statistics compiled fmm 
^the first thousand examinations of applicants. ’Lancet-clinic, Cincinnati 0 
18:131-36,767-76(1887). . ’ ’ 

Coote^ many valoable tables tor eomparative study on minimum height and’welght requirements. 
Elliott, E. 9- On the military statistics of the United States of America. JL S. 
Sanitary conyaisrion, Berlin, 1863. v. 4. p. 44. 

Reprinted. ' , ' 

^ A oomparattra etudy of the heights, welghU, etc., of fioldlen In the Army of the Potomac. 

Ellis, Hr Han and woman. London, 1896. p. 31-U4. 

Al»pahlkhqaby 8oribiier,New YoA, lflD*. p, 83-64. 

^ In ckepte r 8 of ^ book then Is a good dtooosston of the growth and proportions of the body. A 
- of lehSMOM are given and laoi cliarte from Key ebowtng tbe relatln Incnmeote of growth in 

" naglit and wirigat feoii 7 to 80 yeen of aga Tba xelattTepiopoctkMM of diffwint parts of tha body ol 
BMa woBBtt an compand. - ^ ‘ 
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KboD, J. SUtistice regarding^ahprt-course siudenta. American physical education 
review, 15:34&-49 (1910). 

A brlfltartkie which shows that In a study ol ^OObooUsge studams the sbo^ course men (men who are 
taking special eoanes In agriculture) surpass In all ouasuremeDts, except height, the men of the preeept 

treehmen class. ' i , ^ 

Enebuflke, C. J. Some measurable results of Swedish pedagogical g'Jmonast.ice. In 
American association for the advancement of physical education, 1892. v. 7. 
p. 207-65. 

A report of observations oaade by 11 . Aura Wood on % students of tbs Boston Normal achool of gym* 
nnetics. Eight ubice are included and a plea Is made for casuistic study in place of Isolatad sUtisUcal 
ibNMu remen ts. 

Ergelspeiger, A., and Zi^ler, O. Beitriige zur kenntnis der phyaischen natiir des 
Bechsjahrigen in dio schule eintretenden kindes. Ahthropometriachee teil. Epda 
1: 173-235 (lOao). • \ 

Erismann, F. Sohiilhygieneauf der jubilaurasausetellungder gesellschaftfUr beforde- 
ning der arbeitaamkeit in Moskaii. Zsch. fftr srhulgosundheitspflege, 1:367-73; 
393-419 (1888). 

The latter part of this report gives comparative Ubiee with discussions on the height and weight of 
about 3,000 boys and l,.W0 girls in the schoois of the city of Moocow, and 4,300 boys and 700 girls In the 
nearby village schools. 

— - — Untersuchungen fiber die kfirperliche entwicklung der arbeiterbevdlkerung 

in Zentralrussland. Tfibingen, 1889. 

Reprinted from Archlv fQr soilale gesettgebung und statlstlk. 

The latter part of this report deals primarily with hygiene and gives the results of the measurements 
of 24,288 boys and 16,032 girls ranging from 7 to 18 years, taken from city schools, Ullage achools, and 
factories. 

Unterwuchiingen fiber die kfirperlicho entwicklung der fabrikarbeiter in Zen- 


tralruasland (1888). 

Manuscript. 

Ernut, L. H., and Meumann, E. Daa echulkind in seiner kfirperlichen und geieUgen 
entwicklung. Leipzig, Ottn Nemnich, 1906. p. 143. 

This book contains a .'%lrly complete summary of th^revious Investigations upon physical growth , 
and development, and a series of charts which g^ves the^^wth curves as found by the dlflerentinvea* 
tlgatora. The author’s own work conslsu In an extmrive study of something over 300 Munich chUdren, 
with regard not only to height and weight but also lung capacity, sp^ and \*arious girths. These 
flgurte are presmted in detailed tables and the author's oonclusicos are compared with those of pre- 
vious investigators. , • 

Fan, W. .Table showing the relative eUture of boys at the age 11 to 12, under dif- 
ferent conditions of life. In British association for the advancement of science, 
1880. V. 1. p. 128-59. 

A report of the committee of the Asaoclatioo, appointed originally In 1875, for the porpoae of oantlnu- 
Ing^ the collection dt observations on the systematic examination of heightsf weights, etc., of the human 
frame In the British Empire, and the publication of pbotogr^bs of ^e typical racee of the Empire. 
In 1879, 4ft different ^'Ift**** of subjects weie Included; giving a sum total of 11,745 individuals, while in 
the 1880 study one claw of subjocta was included, or 11,050 indlriduals. There are several sxoell«git 
distribution tables giving the mean measurements for boye and mm between 10 and 50 years, there 
being in all three charts (platAe) and 27 Ubles. This is a valuable and suggestive report. 

Feigns, W., and Roiiwell, G. F. On a oeries of measurements for etatlHical purposes, 
rwently made at Marlborough college. Journal of Anthroiwlogical inatituto of 
Great Britain and Ireland, London, 6:126-30 (1874). ^ ^ 

A abort atudy of the ooUt^ student. 

Fleiachmann, L. t)ber emahrung**und karperwftgungen der neugeborenen und 
8&uglinge. Wien, 1877. 48p. ^ 

Reprint from^Wlan^inik. ^ * 

A very good study of tntanoy. 

Forbea, H. 0. On the Kub^ of Sun^tra. Journal of the Anthropological inati- 

. tute, 14:121-128(1884-08). 

' A ovafUl study, ol U Kdbm from the osotnd part of Sumatra, inohidlut detailed meoKiraiMDto. 
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American physical educa- 


Foeter,‘A. B. Report of director of physical training, 
tion review, 3:44-^53 (1898). 

Rep^ted-from the" umiuU report of the pspldent of Bryn Mawr ooIleRe. containing meaeurenients " 
on fre«hm«, aophomoree. juiSors, and seniors, and dlscuaelng \'arlou« kinds nf physical exercise. 

Foster, W. L. Physiological age as a basis for classificalion of pupi'ls entering high 
schools, and relhtion of pubescence to height. Psychological clinic 4*8a-88 
(1910-11). 

A study of the physiological a^ of 459 boys with the conclusions that there h a close relationship 
betw^ height and pubescence, and that a claasiflcatlan of high-«chool students according to phvsio- 
logk^ age, based utxn pubescence, is easy and practical. 

tVench, M. S. Report of the physiral examination of men upon the police force of 
Philadelphia, and those who were applicants for appointment. Philadelphia, 1885. 
Gallon, F. An anthrnpometrical laboratory. Journal of the AnthropoloeicaMnsti- 
tute, 14:205-21 (1884-85). 

A description of the ah thropo metrical laboratory, which aimed to show to the public the stm. 
pllcity of the Inatnimonts and methods by which Hhe chief physical chsracterisUcs may be measured 
and recorded. 

Anthropometric percentiles. Nature, 31: 223 (1884-85). 

In Uila article Dr. GaiUm gives a percentile uble of the pmtons measured In the anlhropometric 
bboralory at the late Inlematirmal health exhibit. Jhe Uble is given primarily as a sample of the 
sUtistM method, and secondarily for iu intrinsic value. There were in all 9,337 per*ms measured be- 
tween thT ages of 23 and .50. 

Family likeness in BUturc. Royal sotriety.* Proceedings. London, 1886. v 

40. p. 42-73. 

A detailed sUtlstical study showing the correlation between the probable suture of a child w hen 
the sutures of several of his kinsmen are known. The Appendix by I>r. Pixon gives eight tnblos 
Khnwtng the rebtlon of the adult children to the mld-imrmu, ^ 

ITeretlitary sUluro. Journal of Iho Anthropdl^ical institute of Great Hriuih 

and Ireland, 14:488-99 (1885-86). 

On tho height and weight of boys, aged 14 years,, in town and county public 
schools. Journal of the Anlhn)|M>Iogical institute of Grea^ Britain and Ireland 
London, 5:174-80 (1815-16). . ’ 

Comporisorw are made between 509 city, boys, 296 country boys and others ranging from 10 io 17 
yeysofage; it Is found that the country boys are about 1| inches taller and 7 pounds heavier llu^ the 
city boys. 

Range in the height of males at each age and in Mveral rlaiBes. British asso- 
ciation for the advancement of srience. Report, 1881/ v. 51^ ]>. 250-M. 

Report of tho Anthropometric committee. In Britieh awociatioii for the 

advancement of science, 1883. 

This Is the final report of the committee appointed In 1875 and Includes valuable data on tho growth 
of boys and girls at birth and during subsequent ages, including adult life. Whllo t h is report deaU w ivh 
•adults primarily, the height and w’elght at birth of 451 boys and 466 girls are Inducted. 

Some results of iKo anthropometrica! !aboraU)ry. Journal of the Anthrbpo- 

logical institute, 14 :27{>-88 (1^4-85). 

The ifeults of measurem en ts on persons, 4,726 adult males and 1,657 adult femalea. roroentile 

tabiM are given. 

Useful anthropometo^. In American association for the advancement of 


ph^cal education, 6:51-57 (1891). ^ 

A dbeoftion on the means of InvesUgatlng'the beat method of assigning marks for physical efficiency 
based (^anthropometric tests. A study of 2,000 students at Cambridge revealed (xmohistvel^. aoomdlng 
^ * observatloaa, that success in the literary examtnatlons Is in no manner ooruiected with 

sUWfi, weight, atrwigth, or breathing capacity, and but slightly wRh keenness of eyesight. 

oanjoux, . Annalee do m^ecine et chirurgie. Paris, *1910. p. 725-60, 

Qaraon, . Report of the committee appointed for the purpose of calculating 

the anthropological moasuremento taken at the Newcastle meeting of the association 
1^*1889- • /H British association for the ad vancement^of lienee. Report. London 
1890, V. 60. p. 549-52, 

Geiaaler, A, Messungoh von schullrindoni in Gholi#Leipzig. Zsch. fftr schulgesund- 
hsitspfleg^ 6:249-^(1892), 

wiSkteatkjo of tbs of lavomd clasWB, based tat new daU whWi‘ 

aSsIrtieftlie tmiiunroM tifttlJOadhlktiiAatihesndcrftbaaamii^^i^^ - ^ 
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I Geiflelcr, A., aruf Uhlitzsch, R. Dio fp*d88envorhiiltniB8e der sohulkinder in echulin- 
I ppoktionsbezirk Freiburg, Zech. dee koniglichen sacheiechcn etatieiischoD bureaue, 

I m:2^-A0 (1888). 

Thb InvesUgallon was l)«gtin in 1806 for tho pixrpose of flUlng school desks, and is b oomparBti\-B 
study of the boys and girls of the Freiburg burger scbul^ and of thosQ,of the poasant clas :«3 In nearby 
communiilos. 1*1,173 children were In the schotils, ranging' from 6| to 11) jnoors of age. A critical .study 
of the arithmetical average is included . 

Oihon/^, L A study of adoloflcej^t growth bascnl on the phyniral examination of 
G, 129 naval cadote and oandidatoH for appttiiitmenla as radotw and 2,058 naval ap- 
prentices, Rc|)ort of the Surgeon-gCHeral^ L', S. Naw, WiiHliington, 1880. p, 

15^4. 

Gilbert, J, A. Hesearchee on school children and cnlJtjgo studente. University of 
Iowa studios in psychology, 1897. v. 1, p. 1-39. 

Supplementary to the previous Invostlgation with extra data, especially on dullneja and precocity. 

The curves for height, weight and lung capacity and forduIlncsH and precocity ore Included. Tests on 
various mental traits are included. \ 

Rofw^archofi on the menial anti physical development of sclux)l children. 

StutlioH from Yale psychological laboratory, v. 2. p, 40-100. 

Thecun*es chartcti comstst of those of tho growth of Iwys and girls; of each «x separately: the mean 
variation for Iwth sexes, then c.*ch so* 'separately, 

Girond, Gabriel. Observations sur le development do I'enfant, Petit guide antbro- 
pom^trie familialc ct scolairo. . Paris, Schleicher fr^res, 1902 , 53 p. and tables, 

A small gtiide for the physical obsen'allons of children, with a few .statistics on growth In w'elght. 

Goddard, IT, H. The height and weight of fooblo-minded children in American insti- 
tutions, Journal of mental and nervous diHcasw, 39:217-235 (1912). 

The most coinprehensivo study, so for published, on the growth, height and weight of feeble-minded 
children. Four ta4)Ics and seven charts ore Included and tho data are dcrive<l from twenty InstitutUms, 

Some of the concliLsWis arc that all defect ivos are heavier at birth than nornmls; sex diiTerenoca are 
levi marked os wo go dow*n tho grades; with the morons there Is an arrest of growth ewller than with * 
tiormals: thexo is close correlation Ixtwoen physical growth and mental ar tivity, 

Gould, IV A. Investigations in tlio military and anthrojx)l(>gical statistics of Amor- 
Jean soldiers, U. S. Sanitary commission, N. Y., 1869. v, 2. (^5 p. 

Gratsianoff, . Materials for the investigation t)f physit'al development in 

childhood and youth in relation to heredity and U> progress in school work. From 
observatione made in Arzamas, province of Novgorod. Inaugural disstirUition. 

St. Petersburg^ 1689. 

An important study not aooesalbie to the author. 

Graupner, — . \Vach8tumges(‘tze der kSrperlango nach uutersuchung von 67,000 

Drcedncr schulkinder. Bericht des ersten Intemationalcn kongreases fUr bcJiuI- 
hygiene, 1904. p. 421-25. 

Gray, F. J. Diunial variations in weight. American physical education review, 
15:6-14(1910). 

A thesis prcson'led for bochelor'a degree In physical education at the International Y. M.C. A. training 
school, in- June, 1908. After making cumporisona with the work of U. A. llurke, II. Carrell, H. Cpok, 

D. B. Forte. C. II. Ooodwln, A , Ciould. and others, the writer finds that all men gain “during the aeason.’’ 
Seasoned athletes gaii^ed 1^ during a season of training than green athletes. 

Greenleaf, . New table of physical proportions. Baltimore undflirwriter,' 

43:303(1890). ' , ^ ■ 

A Study of the relative proportions of the body. 

Greenwood, J. M. Heighte and woighteof children. In Kansas (Tty. Board of edu- 
cation. Report, 1890-91. . • 

, See also American public health association. ReporV1882. v. IT. p, loa-M 

The ehlef value of this study consists in the number of meastirements included. 

Gregor, W. (jalloway fol|t in Wighlahire and KirkendbrighUhire. In British aaeocia- ^ 
Uon for the advancement of science, 1897. v. 67. ^p. 6(KV-3. 

A comparative study of the 'heights of 83 men aa^ 34 women, the height for the men averagtnt 6&.X 
inches, for the women'63 tndbes. 

^ * , * ■ 
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. Grinevflki, A. On the phyeical development of chUdren. Kvoproeu o fizicheskom 

V voepitanii dietei. Ode^. 1892. 36 p. 

Grttnbaum, 6. F. F, On {he physical characteristics of' the inhabitants of D^ng- 
ton and Foxton in Cambridgeshire. In British association for the advancement of 
science, 1897. v. 67. p. 505. 

A comparative table showing the height of 23 mates varying from 1A3.3 cm to 174.4 cm. 

Gulick, L. Physical measurements and how they are studied. Physical education 
2:140-41; 152-53; 186-91 fl893). 

A series ot practical suggestions on how to make, record, and study physical measurements. 

• The value of percentile grades. In American stittistical association (quarterly) 
21:321-31 (1893).. 

A detafled discussion of the theoretical signiflcanoe and theperoentDe method of using data. 

Haddon, A. C. On the physical characteristics of the inhabitants of Barley, Herts. 

Ifi British asstxriation for the advancement of science. Report 1897 v 67 
p. 504-5. • . 

A number of mciLwraents are included Id this report on the obsei^'at Ions of 15 males from Barley 

Hall, G. S. Growth in height and weight. In his Adolescence. New York D 
Appleton 6c co., 1904. v. 1. p. 1-50. 

The best summary without direct o-tperlmcmal data, up to date, of the problem Id height and weight. 
The work of Boas. Burk, and U'lener is especially emphasiied and the more general and Interrelated 
problems of development are treatetl In a very scholarly and helpful manner. 

Hall, W, S. Changes in the proportions of the human body during the poriotl of 
growth. Journal of the Anthropological Institute of Great Britain and Ireland * 
25:21-46 (1895). 

A study in growth In height of boys in Friends' sehools and Haverford college ranging from 9 to 23' 
yearsofage. Many other measurements are included and some cbndusiens In regard 1u strength. There 
• ' lonal I ty. and social conditions among t he Indi Vi Juals in these schools. 

' Hanna, D. Anthropombtric Ubles compiled from the measuremeuta of 1,600 women 
(Oberlin students). Oberlin college. Dept, of physical training. Oberlin, O., 


A 


ttiil 


An elaI>orate scries of tables showing many coinporailve nirasuremeDis. 

Hansen, S. t)ber die iudividuellen variation der kOrperpriiportionen. Archiv far 
anthrop,, 20:321-23 (1891-92). 

This invwti^tion b based bn 7.mi cases and gives the results, In tabular and graphic form, uf the 
relation of the length of the foot to the height of the body. ^ 

Hamngton, T. F. Health and education. American physical education review 
-‘15:373-88(1910). . * 

' Cont^, after a discussion on health and ventilation, a study of the weight of 763 boys and 053 girls 

^ In Boston whose parents were bom in Boston and attended the same schools from which Dr Bow- 

dlfth s«urod his measurements in 1870. At the present stage of Uiis investigation the bovs ore slightly ' 
lighter than those of 1870, except at 13 years of age, and the girls are heavier. • *« X 

Hartwell, E. M. ' Bowditeh’e la^||||L growth and what it teaches. In American 
association (or the Kdvancement c^physical education, 1896. p. 23-30 
Bowd^h's law of growth is as follows; “There is arprepubertal acceleration of growth in height and 
weight, both In males and femato, followed by a postpubertal retardation In such growth; and girls 
when growing most rapidly, exoeU boys of like age, in height and Veighf.’* *nt has been thought that 
^fltonfor^la** ^ Prevtously noted by.Pr. Fahmer, wb i measured 1,780 

Preliminary report oh anthropometry in the United States with provisional 
list of works relating to anthropometry in the United States. In American bU- 
tistical p^iation. Boston, 1893. v. 3. p. 654-«8. 

A,turomary and bibliography of'tlw work In anthropometry in this oountry. ‘ % 

Reporta on j^ysicai training in Boston public schools,' In Boston Mass 
School report, 1894-9J5. p. 181-260. * 

,A carefUlstudy 6f the relation of statiua to school work. 

E. BeitrSge lur geediichto und aUtutik dea volkaachulwaeena von Qohlie 
Leipaig, DuiAer upd Humbolt, 1891. ^ 

Bsprioted fpim th* Report of the city of Lelptig, IS 80 . 
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A large amount of com- 
A good bibliography la 


Hastings, W, W, Anthropometric studies ifi Nebraska, American physical educa* 

tion review, 5:53-66 (1900), , ^ , 

Also in National education association of t^e United States, Journal oy||KAedliiga and addressee, 
I8t». p. 1070-M. 

In this Invest igatloii 15 measurements were made on 2,500 publk>«:hool children of Nebraska, Con- 
clusions are given as to comparative weights of boys end glrU\ physical well being and mental elD-' 
clency, height and nationality. Tables are given showing average height and weight, for boys and girls, 
for different ages and dltlerent grades. 

Brief r^sum6 of Quotelet’e treatise On man. Am^can physical education 

review, 3:258-69; 309-18; 366-76(1898), * , - 

A goo4 summary of this book, which Is anthropologk'al rather than anthropometrical In fts content, 

Health and growth of echool children. In National education association of 

the United States. Journal of proceedings and addreesee, 1903. p. 769-75. 

A summary which first takes up the methods of oscerUinlng the normal periodic Increase of growth, 
and secondly, the practical methods of comparing the individual child w'Uh this known standard. 
A manual for physical meaHuremente. New York, Macmillan co,, 1902.* 

112 p. 

Tile best summary from on anthropometrical standpoint so far published, 
paruilve material has been included and many practical suggestlorw given, 
apt>cnded, 

nergel,G, Was ist aiif dem gebiete der kdrperlichen atisbildung unserer mittel- 
Bchiiljugeud erreichbarO Zsch, ttir Eichulgesundheitepflege, 10:333-34 (1897). 

A'brief dfcictisslon lending to other papers on physical training, 

Hertel, A, Neuere untersiichungen flber den allegemeinen gesundheitflzuertand 
8ch viler und schOlerinnen. Zsch. fOr Bchulgesundheitepflege, 1:167-83; 201-16 
(1888), 

A comparison Is made between age, height, and diseases nf children between the ages of 6 and 1 / as 
shown by Ilortel’s re[>ort, u report of the Uanisb commission and a report Of the Rwedlsh oorambskm. 
Tlie emphasw in the article Is placed on the relation of dbwase to p^ysiotogico^P’uwih, '* 

Overpretwiir© in high echools of Denmark. Tr. by Godfrey Borenson. New 

York, Macmillan co,, 1885. m 

This Is an Kngllsh translation of Heriol's l>ook which discusses the question of growth on^revalence 
of chronic dlsea.sas among childron of dllTorenl ages. i ^ 

The reiKirt of the Danish commiaflion. (1882.) 

Thb report takes up age, length of work, time at homO and school, height, weight, and the common 
diseases, and a comparison is made between the pupils in the higher and the volkschulen. 17,506 boys 
and 1 1 ,M6 girls j(k ere included, both In Copenhagen and In the country' . 

Hesfl, W. lieeUmmungdeegewichtcH und messungen der kSrperlange bei einem kinde 
im erflteu und zweiten l^^najahre. Archiv filr.gynaekologie, Berlin, 17:15(>-52 
(1881). 

Hitchcock, E, (a) Anthropometrical data based upon nearly 3^)00 meaflurementa 
taken from etudentfi. Amherst, 1888. 

Included In program of exhibition of physical exercises (a, b,c,d,e). 

(b) Avtyage and mean anGiiopo™6tric data of Amheret college students. 

*Amherst, 1888. 

A aeries of elaborate tables. 

(c) The gain in physical strength of college students. Amherst, 1892. 


Two 


tables. 

-Tj — (d)* Physical growth of Amherst students. 


Gain between freshman and senior 
ents shown in the diftereut years of 


(e) The distribution of physicid measurement 
college life. Amherst, 1892. '* 4 

Anthropometric statistics of the students of Amherst college. In American 

statistical association, (Quarterly publications) Boston, 1893. v. 3. p. 588-99. 
A summary of^ the stetisttoal work ol the department of physical educaUem. 
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Hiteh^k, E. ^mparativo dtudy of measurementfl of malo and female etudents at 
Arnhem, Mt. Holyoke and Wellesley collies. In American association for the 
advancement of physical education, 1891. v. 6. p.’37-42. 

percentile grades, accompanied by three tables. The first 

/ oTi^e »t«dents, and the third, the average measurements of 32G college men between 2l and 22 year? 

~ The need of anthropometry. In American q^wociation for the advancement of 
physical education. 1887. v. 3. p. 3-8. 

of the history of anthropometry, together with suggestions on how to take measurements 

— Physical measurements, fallacies and errors. In American association for the 
advancement of physical education; 1887. v. 3. p. 'Sr>~A2. 

Dr. Hitchcock the conclusion in this discussion tl>at ''humta mea.sur« incxeaae with height ' 

riways understanding that the law will no' include some of the tests of strength. ” A criticism of the 
Hemenway charts is also included. tnunsm oi me 

— “ T^e result of anthropo^ictry as derived from the measurements of the students 

m Amherst college. Amherst, Mass., Carpenter & Morehouse, 1892. 7 p. 

(kiQtains several reports. ^ . 

~ A synoptic exhibit of 15,000 physical examinations. */n Amerit'an association 
for the advancement of physical education, 181K). v. §. 

Seeley, H. H., and Phillijis. Theanthropometrioal manual^! Amherst college. 
Amherst, Mass., Carpenter & Morehouse, 1900. 40 p. ' 

^Hdmea, B. Or<ier of physical gro^lh of tlie child. Jn niiuois Hooictv for child study 
Transactions, 1897. v. 11. p. 201-15. 

Thisartlcledei^ prlmonly with the inflaencefl affecting growth and gives two of Portefs tables. 

— A study of the growth of children, being a review of the work of Dr. \\?n. 't. 
Porter of St. Louis. New York medical journal, 60:417-23 (1894). 

A critical discussion of Dr. Porter’s work. * ' 

' Hrflifka, A. AnthroiK)Io(pcaI itivustigations on 1,000 white and colored children of 
both eexes. 7n»New York juvenile aeylum. 47th annual report*. New York 
Hollenbeck Crawford co., state printere^ 1S99. v. 47. p. 1-86. 

The author finds these children slightty inferior to healthy children from good homes but attributes , 
It to neglect and improper nutrition. The report contains the results of much pairwUking anthrono- 
metrical research and a discussion on the stigmata of degeneration. 

Hudaon,*G. U. A plea for a moto general recognition of phenomena of child growth 
in education. Education, 14:466-77. 

A general dlscuaslon in growth without empirical data or measurements, emphasliing the recanitu 
latlon theory, 

Hurd, K. C. On anthropometry. Times and register, N. Y. and Phila 7 506-11 
(1890). * 

^ This article takes up the question of ths method and value of anthropometry and gives the data us^ 
in Qalton's Anthropometric laboratory. The author begins by making a plea for compulsory anthu?- 
pometry m our schools, , 

— Some of the Francis Galton toeta concerning the origin of the hufnair-faculty. 
in American association for the advancement of physical education 1891 v 0 

,, p. 80-96. -. * • 

An ^p^catton of Ojlton’s )nea$urement8''to Bryn Uawr schools an^ Bryn Mawr college. Includlmr 
some anthropometrio measuromwits. / . ^ 

Hutchinson, John. Contributions to vitA^tistics obtained by means of pneumatic 
apparatus fcH' valuing the req)iratory powers iij^clation to health. Quarterly 
•journal of the staliatical society, London, 7: 193-2lP(1844). 

Inoladed on aoootintof the ■tatlstlcs and for the historical valae. . . * 

-r On the capacity of the lungs and on the respiratory functions, etc. Medical 
phirufgical transactions, London, 29:137-252(1846). 

A''Tcrj good ploaoer tUkly ta lung eapaolty. 

Jackson, W, A., jr. Graphic methods in anthropomet^. Physical education 
“ 2:8M4(1893). • - * ’• 

y* WagiMiffl^oharfo<mphy^|rowtoi^ 

J'V- ■ ■* r" -j- ^ . ■ . ' ' < . 
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Jackson, W. A., jr. Tables of the anthropometric measureifaeDts of the Willist^a 
Beminary students. The Willistonian, Eaathamptori, Mass. (1892). p. 140. ' • 

Ktirnitsky, A. C. Zur physiologic deswachstumaund derentwiokluiig dee kindlichen 
organismua Jahrbuch fOr kinderheilkunde, 68:462-74 (1908). 

Karstiidt, F. Obor das wachstum der knaben vom 6. bis 16. lebensjahre. Zsrh. fOr 
aohulgesundheitspflegoi 1:69-74 (1888). 

The growth of boys in height fumlshw the object of this etudy. It is based on 4,274 semiannual 
measurements over the years from 6 to 10 (not consecutive measurements on the same litflvidual) 
M^imum and minimum heights and incramenta are given. The measurements were ta^o In th» 
H6hr* burgerschule I in Brealau. 

Kfllugg, J. 11. Outliiio Btudiea of the human figure, roinprising 118 figures which 
embody the results of several tliousand observations, embracing studies of a 
number of different dvilirod and uncivilized races. ChicagOj Battle Creek, Mich. 
[eU\], M(xl. nie<l. piib.co., 1893. ’ ' 

value of strength tests in th« prescription of exenuiif , and a comparative 
study of the strength of indidduai groups of muscles, and of homologous muscles of 
men and women, /n i^i^Hcan association for the advancement of physical d(u- 
cation, 1896. p. 49-75. • 

1 «trengtli lasts in the preecrlptlon of exercise, aad a comparable study of the stnength of 

individual groups of muscles and of homologous muaclee. In men and women, are ^Iven in this report 
Many pliyalcal measurements of different parts of the body are included. 

Key, Axel. Laroverkakomit^nB betiinkantle. III. Ililago.E. Kongl. boktrveheriet. 
SUx'khokm, 1885. 2 v. * 

Eilited In tJerman by Btlrgeretein. Schulhygienlsche unfersuch ungen, Hamburg, ISSO 
A report of the Bwediah commUalon of which Key was appointed choimian In 1882. iAbout 15 OOO 
lK.ys and 3,000 gIrU were examined. Meet of the book la conoemed with hygienic Inveelfgallona and an 
Important contribution le mode boorlng on the relation of dlmae to nodoe of growth. The atudy ofth* 
height and weight extends from the age of 6 to 20 years. 

Die puberUiteentwicklung uiid.daa verhaltnis derselben zu den krankheit- 
serscheinungon der schuljugend. 

ReprlDtMfromtheprx)cee(lingaoftholOthInt«rnaUonaloongjeS8ofmediclne,18W. v.l. p «j-13a ' 

SchulhygicniBthe untereuchungen. Leipzig uiid Hamburg, L. BOtgerstein, 

1889. 340 jS. 

Key found In Bwodeaa that liability to aiclcneas decreases with Increasing rate of gro* th, and increase* 
with decreasing rate of growth; therefore one may be token as the m«wureuf the other. 

King, I. Measurements of the physical development of two <±ildren. ^ Journal of 
educational paychology, 1;27S^86 (1910). ’ , f 

An Important Individual study of the author's two boys,^lne beVween the ages othlrtb and 6 years 
^d the other for the Qrat three years. Fourteen measuremenU besides height apd welgl^M IncMed! 

Kirchhoff, A. Zur stalistik der kOrpergrOsse in dem Saalkreiso zu Halle und dem . 
Mansfelder Seekreiee. Archiv. fQr anthrop., Braunschtyeig, 21:13^3 (1892-93). 

In thislnvesUgation, which waa carried on in 1882, Dr. Klrchhofl makresome very Int^tlng oom- 
parleons. 2,637 measurements were made In the Baalkrelse and 2,812 on the Seekrelse. - 

In.a distribution chart arianged in Elsenben the proportion was 1,520 milUmetmto 1,880 miUl* 
meters as compared with l,520to 1.765on Kdonnem. . 

Kirkpatrick, E. A,- Physical growth and development. (Fundamentals of child 
study.) New York and Ixjndon, Macmillan co., 1907. . p. 15-30. 

, A brief but suggestive dlso^^slon on the general problem of gipwth. 

Kosmowski, W. ttber gewicht und wuchs der kinder der armen in Warechau. 
Jahrbuch fUr kinderheilkunde, 39:70-76 (1896). * 4 

Kottelman, L. Bie kfirperverhultnisee der gelehrtenschaier’ des Johannaeus in 
Hamburg. Zsch. des kOpigUchen preuasiohen statistischon bureaus, Berlin (1870)*. 
An Important lavestigatloo bas^ on measurams&ti in height, weight, and lung capacity of 115 boya 

' from 10 to 15 yean of age. G ^ ,. • 

L^dabeiger, - . Das wachstum der knaben vom^ 6. bis aum 13. lebensjahre. 

^h. fOr Bchulgesundheitapflege, 1:65-69 (1888). 

See Karst&dt. ^ 

‘ important hiTOitlgatloa based oa ooosecuUTa measuranunta of 87 chJldirti betwMo the agw 


202 




CAL GROWTH AND SCHOOL'* PROGRESS. 


Landfiberger, . Daa wachatum im alter der Bchulpflicht, Archiv ftlr withrop., 

Braunschweig, 17:^&-64 (1888). 

" A report of the growth of 104 children through & perkxl of ftve years. 

Lane, W. A. Some of the lawa which influence the growth of children. In Inter- 
national cocgi™ of hygiene. Proceedinge. London, 1892. p. 108-9. 

A general dlvusak>n. 

I.Ange, E. Die geeetzm^sigheit im langenwachstum dee menschen. Jahrb. der 
kinderheilkunde-, 57:261-324 (1903). 

Lee, A., end F. K. Data for the problem of evolution of man. In Royal society. 
Phil, transactionfl. London, 1901. V, 196. p. 225-64, Series A. 

A good treatment of the genoml problem of phyvlcal development, 
f Lee, C. A. A table showing the physical characteristics of the United States Senate. 
Buffalo medical and surgical journal, 6:390-96 (1866-67). 

Leshaft, . Materials for . the study of the years of school life. Health (1879-80). 

p. 127-31. ■ > . 

Russian, cited hy Sack. 

liharaik, F. Der bau und das wachstum der menschen. Sitzungsberichte d. ^ 
kOniglichen akademie in Wien. Matbematisch-naiurwissenschaftliche klasse, abf 
theilung. 2:44 (1861). 

Dae gesetz dee menschlichen wachstums. Wien, Carl Gendds sohn, 1858. 188, 

cj.\i. - 

A good pioneer study of measurements of the head and chest. 

• Lincoln, D. F. Anthropometry individualized. In American association f(»r the 
advancement of physical education, 1896. p. 4-11. 

A practJciLl paper with some very good ob3er\‘atlona on sexual maturity. * ' 

. ^ Macdonald, Arthur. Experimental study of children, /n U. S. Bureat^-of education. 
Report of the ComtniBsioner for the year 1897-08. v. 1, p. 989-1204, v, 2, p, 
1281-1390. 

An extensive study of numerom physical and mental meatmrements of ^lle and colored children 
in Washington. A number of comparisons of head measuremenU are made, and It is concludod^ai 
' white girls have a greater standing height and sitting height than colored girls, but colored ch^ffen 
hove a greater weight than white children. Children of the la)K)ring class are superior In height, aittlng 
height, and weight to those of the nonlaborlng class, which confirms the results of Roberts, Bowditch, 
and Baxter. Olris are superior to boys Ixi their studies. Children with abnormalltlt^ are Inferior In 
height, weight, and the otha measurements Included. 

Many charts, tables, and Ulusttations are gK'en, and a bibliography Li appended. 

Neuere amerikanische arbeiten auf dem gebiete der kinderforechung. Zach. 

. fflrpftdagogische peychologie, 2:112-21 (1900). s 

t)ber kfirpcrmeesuugen kindei'. Deutsche zeeb. fOr aufil^dischee unter- 


richtaweeen, 4:253-66 (1899). 

A translatloo of the previous article. 

Malling-HaDsen, P, R. Einige rceultate der ttlglicben wgguogen von 130 zdgUngen 
■ kAniglichon taubstummeninatituta in Kopenbagen. 7n Congr^ periodique 
IptIrUattcmal dee aciencee mddicaloe, Kopenbagen. v. 3. p. 103-19. 

This b a^ addiM ooverlng the sub}ect of aeasonal variatloiis, and o~conslderaUon of the ^ect of 
change of diet on growth In. weight at dtflerent times of the year. 

^ Perioden im ^gewicht der ^kinder und in der aonnenwarme beobachtungen. 
Kopenbagen, 1886. Fr. 3. p. 268. 


Uber period icit&t im gewicht der kinder an tAglicben wigungen. Kopen- 
hagen, 1883. v. 1. p. 35. 


An extaniive and oanftal tnatmaot of the seaeonal peri^ of growth, 

Uber period3rit&t im gewicht dear kinder, Kopenbagen, 1883. 


35 p. 


m D«ab primarily the seasonal and dally TVfiatlans In growth due to oUmatle oondttloas. 

'Meek|iK. Volummemmgen dee menBcblichm kArpeie und seiner einaeUien^theile 
< * . in den veischiedenen alteietufen. Zeeb. fOr biologie, Munchen und Leiptig, 
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Mereehofbky, IS.. On the results and methods of the investigation of the physical 
devel(5pment of children. 

Breehura. Russfaui, oiud by Sack. Hot aooMstbto to tbe writer. 

Meuman, E. Vorleeung lur einf filming in die experimentelle p&dagogik. I^eipzig, 
Engelmann, 1911. ^725p. 

The third chapter of this book oontafau a very valuable oliapter on growth. A bibliography Is 
appended. 

Michailoff, . Materials for the estimation of physical development and dis- 

ease in the village school of Ruasik in the province of Moscow. Moscow, 1887. 

Russian, cited by Sack. Not accessible to the «Titer, 

Misawa, Tadasu. A few rtatistical facts from Japan. Pedagogical seminary', 1G:104- 
12 (1909}. 

In 1901 the Department of education of Japan mennirad the heights and weights for 8d9A>14 chlklmi 
and Dr. Uisawa reports the results of this study tn tbe above article. 

Miwa, Norhiva. A study upon weight from 3 to 80 years of age. Tokio I — Gauk — 
Zwai — Zatumshi (1893) V. 7.^ no. 9. 

These measurements begin In the kindergarten and eitend throu^ the schools and to adults from 
other sources. A study of the effect of tbe wel^ts in different classM of society is Included, to- 
gether with tbe problem of maturity. 

Moon, S. B. The growth of boys. In American aseociation for the advancement of 
physical education, 1896. p. 19-23. 

A brief article giving the measuremoits in aperaentile uble for boy; who are measured annually 
from 11 to lA years ef age. 

Measurements of the boys of the McDonogh ecfaool for 1881-91. McDotmgh 

school, Md., 1892. 46 p. 

Tbe question of growth at puberty. American phyacal education review, 

4:294-98 (1899). 

Data are given with a view of tastinf Bowdltc^^s hm spytflrally In regard to reUrdation befme 
pubescent acoeleretion. Tbe law is not satisfactorily oonfinoMd. U it concluded that **pabwtal 
attainment has but UUle, If any, effect upon tbe rate of growth, at least in many cases.' ' 
Morey-Errant, D. Unity of the periods of growth in a man. In Illinois society for 
child study. Transactions, 1898. v. 4. p. 84-91. 

« A general diaoQssian bearing primarily on puberty. 

Morse, W. H. The baby’s growth. Viiginia medical m^thly, 13:392-95 (1886-^7). 

a' brief ttu(^ of the we^ht ol tnHaocy, tbowkig the ooiiq>ai«tiv« stages of physical devel^ment. 
Muller, G. Alphonse Bertillon’s method for the identification of criminals. An thro- 
/ pometric identifications. Instructions for taking measurements and deacriptions. 
JoUet, 111., 1887. V. 8. p. 84. * ' . , 

A laetleal guide for ertmlBologtsta. ^ 

Nagonky, . The infiuence of schools on the physical development of children. 

St. Peterebuig, 1881. 

Rusalaa. cited by Sack. Not aooeSBfble to tho writer. J 

Oppenh^m, N. Development of the child. New York, Macmillan co,, 1898. p. 
. 1-W. . 

A good general treatment of growth, without statistics or ortglzial measurements. 

Fagliani, L. Sopra alcuni fattqri dello sviluppo umano-richerche anthidj^metriche. 
In Atti dell r. Aocad. di scienie di Torino, 1875-76. v. 11. p. 694-760. 

^ AIr tn Arch, dl sfhrop. ed stnol. ttaHsaa, 6: US-O 0S7B). 

ThsM children wXejounlned and measured to Turin i^d tlie aooompahylng tables glva the effaot 
of growth nnder Ai4orod and under less fovored eondlUoot, fbfother with the etfoct of axwolss ofl tbs 
• dSTit^kment of the lung ospadty olboysL 

Lo sviluppo um2ho per el^ sesso, cbnditione aoctale ed etnica studiato &el 

peso, £tura, circonferenaa toracica, hapacita vitale e forsa muscolare. ^ Gitnale 
della SocieU iuUi^ d'igiene, MiUno, 1: &o. 4, B67-76; no. 5, 453; no. 6, 589-60B 
(1879): ^ ... 

Fiillot de Montabort, M., P. TraiU comj^let do la peiatufii. Pa^ J. F. Oelion, 
• 1688:4^. .868p. 








204 


PHYSICAL GBOWTH AND SCHOOL PBOOBSSS. 




PeftzBon, K. Growth of 8t. Louia children. Nature, 61 :14M6 (1894). 

In tills Inmtlgation Dr. Pearaon summarlMs Oalton’s peroentll* maUiods and »y» u \s qqw 
MJting as a distinct hlndranoe to statistical theory in an unexpected way, sinop it do« not require the 
Investigator to publish his raw maUrlaL A crlUdsm Is ifiven of Dr. Porter's work on this since 
the material is only given In the form of peroentiles or In diagrams of the *' Origive'’ curve OOTreapond- 
ing to the integral of thi frequency carve. 

Peckham, C, W. The gro>rth of children, /nWisconflin. Board of health. Report 

1881, V. 6. p, 28-73. , 

About 10,000 children in the various schools of MUwaukee were measured and examined in ISSl . 
ranging in a^ from 4 to 18 years. Eleven plates and 13 tables giving the rates of growth by nationality 
are Induded. 

Various observations on growth. In Wisconmn. Board of health. Report 

1882. V. 7. p, 186-88. 


This investigation showed there were certain Iwportyit differences In the rates of growth of Boston 
ohUdren and Milwaukee chflc^en. 

Porter, W, T. ' Anthropometrical measurementfl in Bchoole. Educational review 
11:126-33(1896). I 

A practical dlscassion of the stndy of physical growth from the educational standpoint. 

The growth of St. Louie children. In American eUtietical association. 

(Quarterly pubUcaUone), 1894. v. 4. n. s., p. 28-34. 

Also in Academy ofactenoe of St. Louis, 18W. v»d. p, 263-380. 

TlUi is one of ths most significant Investigations so far made, Including measurements in height 
weight, and span of arms, strength, girth, fheasurements of face and head, based on 34,364 chfldreo. 
A careful dfacusslon of statistical measurements is Inclijded. There are 51 tables given ln,pefcentae 
grades and 46 plates. A bibllograpby is appended. 


On the- application to individual Bchool children of the mean values derived 

from, anthropological measurements by the generalizing method. In American 
statistical association. Boston, 1892-3. ‘ v. 3. n. s., p. 576-87, 

A dta n nss ion of the aignlflcanoe of deviations above or bebw normal height and the requirements of 
a proposed system of physical measurements. 

The physical basis of precocity and dullnees. In Academy of science of St. 

Louis. Transactions, 1893. v. 6. p. 161-81. 

In this Investigation, which is based on the previous one, Dr. Porter gives is tables and 2 charts, tracing 
the development by age of doll, mediocre and preoodous boys and girls and matnitunt that * * Precocious 
ohfldren are heavier and dull ohUdreo are lighter than mean children of the same age.’* 

The relation between the gjrow^ of children and their deviation from the 

physical type of their sex and age. In Academy of science of St. Louis. Transac- 
tions, 1893. V. 6, p. 263-80. 


In this Investigation Dr, Porter compares the growth of the school chfldren In the Frolbuig with 
those In 8t Louis andtsondodes: *'The^pqyohologlcar difference between the Individual children in an 
anthropometrio series and the physical type of the series Is directly related to the quickness of growth." 

Bemarks on the use of anthropometrical instruments in schools. In American 

asBOciation for the advancement of physical education, 1896. p. 158-64. 

m thb srtiole Dr. Porter bases hM discussion on the fact that " the arsrsge or otbw oen^ vslae of 
the group of properly related meanirements gives an idea of the character of the groajK^ Emphasis 
is laid on typeSf and we are told that peroentfle grades can not be used as yet tor of hitors 



be kept^ and that 
e gradf of their age, 
the work reqalied of 


chen grundUgen 
anthropologis^en 


It la fseommapded thstdbe annual record of the height and weight of every ] 
aU pupils, wboss height sod weight ratio Is above the 76 or bdow the 35 pcros 
bs ptaoed under special supervlsloD In order that they may not be overtaxed J 
normal pupflt. . * 

— " Untereuchungen dor achulkinder ii^ becug out die ph 

' ihrer geutigen eatwicklung. Verhandluxfgen der Berll^ 
geoellflchaft(l893). p.^7-64. 

A tran^tbn of the former arttole. 

QaeColei, II. A,- Le In Btatintique oongid6r6e sous le rapport du physique, du moral et 
^do TintelUgence do rhomme. In Oommiarion contrale de statistique. Bulletin.^ 
BmxoUea, 1^. v.8. 433-67. ' 

.-An dleoamfon 'daaUpg prlMpaUy with mairl^ sad only, ladhicrUy bearfog on 
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Quetelet, M. A. Deeproportionflauxcorpehuinaiii. Acad^rnie royale dee sciencae, dee 
lettree.etdeebeaux-artBde Belgique. Bulletin. Bruxellee, 1848. v.l6. p. 16-27. 

A discussion of Uie Egyptians, Ro'-ians, and Indians. 

— ; — Recherchee eur le poide de rhomme aux diff^rente agee. In Acad^mie royale 
dee scienc^, dee lettree et dee beaux-artA de Belgique. Bulletin. Bruxellee, 1832- 
34. V. 1. p. 20-24. ‘ 


Sur rhomme et le development de eee faculty, ou emai de physique sociale. 

Paris, Bachelier, 1836. 

Pioneer work in the field ol anthropometry, which studies records from the standpoint of an artfat 
as well as of a sclembit. 

Sur les Indiens Ojib-be-was et lee proportione de leur corpe. Acad6mie 
royale dee eciencee, doe lettres, et des beaux-arta de Belgique. Bulletin. Bruxellee, 
1846. V..13. p. 70-76. 

A brief scientific study of three Indians. 

Sur lea proportione de la race noire. Jn Inter, cong. f. ech. hyg 1854 
V. 21. p. 96. 

Sur loe proportions de honomee, qui so font remarquer par un exc^ ou -un 
d^faut de taille. In Acad^mie royale dee eciencee, dee lettree, et dee beaux-artA de 
Belgique. Bulletin. Bhixellee, 1847. v. 14. p. 138-42. 

A short summary with references to OJIb-be-was Indians. 

Quirefcld, E. Untorsuchungeergebniase physischer und geistiger entwicklung bei 
^ lOHkindemvom 1. bis. 8. ei'huljahro. Prager me^ wochnschr., 32:653-56 (1907). 

Translation in International oongrem on school hygiene. 2d. London. 1907. FTooeedlngs. p.214-l«. 

A study of the physical and mental derelopment in early childhood. 

Vortrage: Zur physischen und geietlicben entwicklung doe kindee w&hrend 

der ersten Bchuljah^. in Inlcr^cong. f. ech. hyg., 1904. v.3. p. 128-34. 

Ararpfui study ot physical conditions of children during the first years of school, followed by a dbcus- 
Sion by F. A. Schmidt, E. Bayr, and Frau Dr. Knikenberg. 

Hanke, 0. Beitriigo zur frage dee kindlichen wachstume. Archiv. fUr anthrop 
3:161-80 (1905). • ** 


See also Der Mensch, 2:156-^7. 

A very careful study of about 2,500 children, wkh many measurements and ubles. 

• Der Mensch. Leipzig, Verb d. bibl. Instit, 1894-1900. 2v. 

Chapters 2 and 3 of vol. 2 contain excellent materia] on growth and many tables from Europe and 
America. An excellent treatise. 

Reuter, F. Beitriigo zurauthropoIogieHinterpommems. Kindermeeeungen. Archiv, 
for anthrop., 28:288-388 (1903). 

A careful experimental study based on 373 children, with many ^measxiremeats, graphs, and Indicea 
Richards, A., arid Little, B. B. A proposed standard chart to show the proportioos of 
American females. In American association for the ad\^cement of physical* 
educauon, 1896. p. 30-34. 

A jletailed chart is given showing relative measurements, 

Rjetz, E. Das ^hstum der Berliner echuUdnder wkhrend der Bchuljahre. Archiv. 
{ Ur anthrop., 1:30— 42 (1903), neue folge. 


Thb investigation b based on a study of 6,134 BerUn boys end girb )>etween the ages of 6 and 19, 
and includes the oomparbon between children from different types of schoob. ;Twelve tables are 
included and one chart, with oorrespondlng curves tor tbs gymnasba and hdhera Kbuleo and the 
gemetndesohulen. A cbmperbon b also mad^ between the children of the better oIissm and the 
poorer classes at Hamburg; Berlin, Uslb, Oohlb, Saalfield, Stockholm, Denmark, England, Boston, 
Turin, Warsaw, and Freiberg as ouUtned by BUrke,but leas complete, the numbers of tndlvklhals not 
being Included. ‘ , . 


Kfiiper^ntwicklung und geistige begabimg. . Zeitschiitt fQr echulgesundheiU- 

pflege, 19:65-98 (1906). . 

Roberts, C. Mauiutl of anthropometry. London, L. Churchill, 1878. 118 p. 

TUs Is an important uianuU oantatnlng much anthiopomatdo material and an extaodra UUfogira*' 
. . phy. Tbs height, weight, and^uunaaipofs^ts 7,7Uhajia&dmtt oftovefMdaaa betwsmm^ 
-ho in tnelnd s d , 'Thttnt'ara also many other tables, <■» in^iidlag height wret^t,and dbest 
bom jntoiito; snethy ^ 
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HobeiU,'0. Memorandum on the medical ^pection and physical education in sec- 
ondary schools.. In Royal commission on secondary schools of England. Report. 

V. 5. p. 352-74. 

j This report d«als primuily wiUi ths rslaUoo of weight aixl height to hygienic oondlUons, and the 
tlestb rate at Tarlous-agee. 

The physical requirements of factory children > In Journal of the statistical 

society. lx)ndon, 1876. v. 39. p. 681-733. 

Ao excellent study Including height, weight, and cheet girths. Comparisons are made with Quetelet's 
data. ^ 

Kubner, Das wachstumproblem und die lebensdauer dee menschen und einiger 

t B&ugethiere vom energischen standpunkte betrachtet. Berlin. 1908. 16 p. 

Ruschenbergef, W.S. W. Contributions to the statistics of human growth. American 
journal of medical science, Phila., n. s. 54:67-70 (1867). 

Russow, A. Vergleichende beobachtungen tkber den einfluss der eraahrung mit der 
brust und der kUnstichen emahrung auf das gewicht und den wuchs (lAnge) der 
kinder. Jahrb. ffir kinderheilkunde, Leipzig, 16:86-132 (1880-81). 

Sack, N. Brustdurchmeaser und das kOrpergewicht der knaben in den hdheren 
echulen Moskau’s. Aus dem Ruasischen UberseUt von Prof. Dr. Erismann (1892). 

Cber die kdrperliche entwicklung der knaben in den mittelschulen Moekau’s. 

ZeCh. ftir echulgesundheitspflege, 6:649-63 (1893). 

A very* important study containing inany refsrenoes to the work of others, a bibliography, and com* 
parative tablm. 

Sargent, D. A. The physical proportions of the typical man. Scribner’s magazine, 

2:3-17 (1887). 

A semlpcpular article giving meUiodrof measuring and testing in the physical educatlMTof men, 
with throe charts which show at a glance the relatlan of slie, strength, symmetry, and ds^opmeot. 
These chartB have had great Influence in lahormtoriee for physical measurements. 

The physique ol scholars, athletes, and the average student. Popular science 

monthly, 73:248-56 (1908). 

A study of 15 groups of men from 18^ 26 yean of age, all excepting one group being Harvard stu* 
denta— football players, crew men, strong men, scholarship men, etc. A table of the average height, 
weight, and strength of each grosip la given, the tallaet and heavket baing unlvenity crew and football 
pien, the shortest^ and Ughtart being *'stip^ acbolhrihlp*’ men. 

^ — Report on the anthropometne measurements. A schedule of measurements 

‘ with directions !or making them. In American association for the advancement 
of physical education, 1886. v. 2. p. 6-15. 

A significant guide for. the making and recording of measuremeoto. ' 

Hitchcock, E., oruf Anderson, W. G. Report of the committee on statistics 

^ appointed by the association in 1885. In American association for the advance- 
ment of physical education, 1883. r . . 

A oomprebensive summary of what measurements should be taken and how U should be done, 
including detailed methods, teats, and a dlocuadoa of the oondlUona of tha body. 

dt, Emil. Die kdrpeigrtaie und das gewicht der schulkinder dee kreises Saalfeld . 
Archiv.f.Anthrop., 21:385-434(1892). • ^ 

A oon^mtative study of the growth of boys and girls batwaso the sgaaof 6and 13 in diflaradl kwalUiss 
In Osemany* 

Schmid t-Monnard, K. Gewichte-* und lingensuitahme bei kinddm. Zech. (Or 
BchnlgesundheitepflegQ, 9:317-23 (1896). 

A Ttply to '^tlber den etnfiuss dw Jahremtt und der aefaute auf das wachstum der klndsr.*' 

^ Die chronieche ki^klichkeit in uneeren mittleren und hdheren echulen. Xll 

Int. med. cong. xu Moekau, 1897 . 2ech. fOr echulgeeundheitepflege, 11:693-620; ' 
12:66^(1897). 

In an inTestlgatlto made tn HaUa on 8,100 boys and 3,300 girls In the high* and mJdiUe schools, ths 
writer studied thakhronlo dissassa, fot^ue, em.. In respect to eflects, and powtb In height and wa||^t 
mtndiridnalehlldfw through ths foortaentli year , * 

ipQid^.er i^ule fiMt das wachstum der 
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Scbulls, G. Bericht iiberdie meteungen an i&clividuen von verechiodonen nationen. 

In Acad^mie tmp6rialo dee eciences do St. Peler8burg.\ Bull. d. I. cUaee phyaico- 
malh^matique. 1845. v. -1. p. 22G-30. 

A comparattv« study of 63 Uusslan^, Jews and Negroes. 

. Some new anthropumelrical data. Yale medical journal, v. 2 (1895-96). 

Schuflte'r, E. First results from the Oxford anthropometric laboratory. Biomet rika, 
8;40-ol (1896). 

Schwartz, E. Anthropology (Novara expedition). A system of anihropometrical ^ 
investigations as a means for the differential diagnosis of the human races, Vienna, ^ 
1862. 24 p. ^ 

Seaver, J. W. ^Anthropometiy and physical examination, for practical use in connec- 
tion with gymnasium work and physical education. Meriden, Conn., Curtis- Way 
CO., 1909. 191 p. V 

This Ls an important contribution to the general subject of anthropometry and contains 1.7 
rhaptcrs on various anthropometric subjects. (Tiaplers 8, and 9, in graphic anthropometrj' tlie law 
of growth, and percentile methods of tabulation, are particularly good. A number of important charts 
and tables are includod. . * , 

Anthropometric tables arranged from the measures of 2,300 sludente. New 

iTaven, 1889. ^ ^ 

Sergi, G. An anthropological cabinet for pedagogic purpoees. * Education, 7:42-49 
(1886). 

InbLsdtscusslonon the formation of an anthropological cabinet Dr. Berglgives a detailed biographical 
chart, including both physical and mental observations, fogether with remedial agencies and educa- 
tional measures. .. 


I, 


Shbankoff , . The influence of the common school on the physical development 

of.pupiln. Messenger for legal medicine. M- 3. (1889.) 

Russian cited by Bock. ^ 

Shortt, John. Differences in weight and stature of Europeans and some natives of 
India. In Ethnological stx^iety. Transactions. London, 1863. v. 2 n. s. p. 213. 

Shutlleworth, G. E. The health and development of idiots compared with mentally 
sound children of the saitte age. In Association of medical oflScers of American 
institute for idiotic and feeble-minded persons. Prxveedings, 1876-86. p. 315-22. 

Also puhluhcd by J. D. Llppinoott. Philadelphia, 1^77. [ See also Tarbell, 0. G.) * ^ 

A vpr>‘ good paper on the growth and mortality of metally deficient children, with valuable tables 
an<l height and weight cun’es. 

Silbennann, J. T. Proportion^ physique ou uhturellee du corps humain exprimdes 
on mosuros m^triques et rapport^ k la taillo de 1.60 m. In Acadf^mie dcs sciences. 
Oompt.rend. Paris, \856. v. 42i p. 454-66, 495-97. v. 43. 'p. 1150-57. 

A study of All men from 166 mm. to 184. * 

Simon, T, Rccbcrches anthropom^triques sur 223 garcons anormaux ag^ de 8-23 
ans. Annfk^ psychologique, 6:191-247 (1899). 

A very careful study of 223 boys, with measuremnts apd a r4eumd of the work dose by others, and 
including comparative Ublee. 

Smedley, F. W. Report of department of child-study and pedagogic investigation 
of the Chicago public schools. Chicago, 1900. v. 2, p. 10-48. 

This report is the ocotlnuatkm of the work started by W. 8. Christopher. U contains tables and 
obartsof norma resulting from the measurement of height, weight, vital capacity, grip, and the use of the 
ergograph with Chicago public school children, and a dleouasion of the aorrelatioa betwem these reeulte 
and a^iool standing. , ^ • 

Soames, H. A. The ecientifle measurementB of children. London, 1801. 15 p, 

Sograf, N. J. Anihropometrical researches in the Provittces of J^roelav, Kostroma, 
and Vladimir. In $th Congress of Russian natuialista and physicians. St. Peters- 
burg, 1890, 

Stanway, S. Results of. investigationB made into the comparative healthy and con- 
dition of factory and non-factory children in Manchester and Stockport. R^rt of 
Factory cominissiori. London, 1833. * ’ 

; ‘ Mr.C^w^chiJrnun.^ • ■ ' r ‘ . 
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Sternberg, G. Physique of accepted recrui to and reenliated men of United States 
army. In reportof the Suji^n general, U. S. A., to Secretary of war, Waehinjrton. 
1893. V. 20. p. 226-27. J ■ 

Stevenaon, W. On the ra^ of ^^th in children. In 9th International medical 
congrew. Transactions. /Washington, 1887. v. 3. p. 44^2. 

On the relation of weight to hei^t and the rate of growth in man. Lancet- 

clinic, London, 2:660-64(1888). 

In this sdsitlflo report iJr. StsvunsoD gives 4 tables and ^ charts, and maintains that had we the 
meansof sciwtifloallyoompadiig the relatloo of weight to height and of drawtng o«u uilans therefrom, 
Rich data would be as frequently supplied as is now the dally temperature. Tli« first table checks 
up the height and weight In Inches with yearly fnerements for boys end girls between the agee of 5 
and 18. The height end height Indlcee are also given, and a comparison between the height and weight 
ooeffloieQta of laboring and nonlabOTing classes. ' 

Stieda, L. t)ber dte anwendung der wahracheinlichkeitarechhung in der anthro- 
pologischen statia^. Archiv. fftr anthrop., Braunschweig, 14:167-182 (1882-83). 
An extensive, theoretical discussion of measurements, with graphs. 

Stockton-Houghr y. Statiatica relating to seven hundred births (white) occurring in 
the Philadelphia hospital from 1865-72. Philadelphia medical times 16*92-94 
(1885-86). [ ' ' ’ ' 

Stoneroad, R. /Phyaical education of girls during childhood and pubescent period. 
In National /education association of the United SUtes. Journal of prtx'eedings 
and addres^, 1910. p. 936-11. 

A series of/suggestkai^ of a preventative or remedial nature rather than an analysis of growth. 
Story, W. \y. The propertione of the human figure, according to a new canon for 
practical ^iise, with a critical notice of the canon of Polycletua, and of the principal 
^cient a^d modem systems. London, 1866. 63 p. 

A detaM study ef parts of ths body, with many allusions to the work of classical artists. 

Stratz, C. 4. Der kfirper des kindes, fttr el tern, erzieher ,‘ftrzte und kOnatler 
Stuttgart! 1903. 250 p. ... * 

WaChatum und proportionen dee menschen vor und nach der geburt. Archiy. 

fttr anthrop., 8:287-97 (1909). Neue folge. 

A good i-.-t|ole dlwtusiag growth before and after birth and giving many drawings and graphs. 

Steet, G. C. Notes on the development and growth of boys between 13 and 20 
years of a^^e. In St. Georges hospital, London. Report, 1874-76. . 

This Is an Important reference. ' 

Suligowski, F. Kilka sI6w 0 pomdarach antropometrycznych mlodziezy gimnazyum 
mezkie^ w Kadomin. Medyeyna, Warszawa, 15:512, 644, 558-59, 641-(1887). 

Tbe anthropometiio measurements of pupils in the gymnasium of Radom. 

This investigation deals primarily with sUtlsttcs m height and weight, toother with other rneesaro- 
ments and perscmal charaoterbttce of 1,783 mala betareen tbe agee of 0 and 21. 

Swain, F . Ant^pometric moasuremento. In American asoociation for the advance- 
ment of phynioal education. Proceedings, 1887. v. 3, p. 43r50. 

A dJsouakm of the matortels required for physical measuremepu and bow to use them. 

Tallant, A. W. A medical study of delinquent girls. In American academy of medi- 
cine. Bulletin, 1912, v. 13, p. 283-93. 

Astodyof IbephyskaldeTelopiiMatof tbedeUnquentgirleat SMghtoatsrxn. Pennsylvania. These 

girts are a^t nonnal In beigfat and weight when compared with Bowdltih^s norms, but have many 
Moae defects, while 9 (^ per eent have v en ereal 

Tarbeli, Q. G. On the height, weight, and relative rate of growth, of normal and 
feeble-minded children. In Association of medical offleere of the American insti- 
tute for idiotic and feeble-minded pereoos.i Proseedings, 1876-86. p *188-89 
A short piHIMT with height ami wafghtoorrea ' 

/n Assoc, med. Ifroceedings, 1888-^89. ^ 

A irfonew stody 00 the growth of IWWe^lltoded, the valw of which Is chWfr in tta saggeetlva matertaL 

^fcwAD^SW.lDB^^aiidftosttUitta 

v^^ior, J. L notes on the inhabi^to of YorksWiro. 

W. 87, p, fiO^rlO. 
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Taylor, J. M. ^The influence o£ bodily exercise upon length of life. In American 
aaeociation for the advancement of physical education, 1897. v. 7, p. 61-74. 

Contains a number of individual measuremeoU, together with a detaUed sketch of the athtotlo Hie 
of William B. Curlls, and concludes that the harmful effects of violent athletic oo&petlttons an nooui 
larly overratad. 

Thomson, A. S. Observatiofls on the stature, bodily weight, magnitude of chest, and 
physical strength of the New Zealand race of men. In Journal of the Geographical 
society. London, 1853. v. 23, p. 87. . 

Thorndike, E. L. An introduction to the theory of mental ^d social measurements. 
New York, Science press, 1904. p. 212. 

An excellent book on how to handle mental, social, and phyaical measurement*. Chapter 12 treaU 
of the sources of wtot in measurements, apd Chapter 13 gives ooncloaioos and further relecenoea. 

Physical growth of children. In Notes on child study. New York, 1901. 

p. 21-30. (Columbia university. Contributions to philoeophy' psychology, and 
education.) 

A very suggestive and valuable chapter, which aerves to answer the question “Just at what rate do 
ehndren grow and what are the sites they reach year after year?" Boas’ averages and mean variations 
are included and distribution figures for different ages, also a series of yearly inoements for growth in 
stature for boys eaid girls. * 

Titchener, E. B. Anthropometry and experimental psychology. Thiloeophical * 
review, 2:187-92 (1893). 

A discussion of the rriat ton 'between the anthropometric laboratory and psychologkal labontcry. 

The main difference between the two laboratories is one of aim and practice on the part of those who are 
being trained. Training in the former depends less on practice and. more on Instruction than in tbs 
latter. 

Topinard, P. L’anthropologie. Paris, 1895. (Bibliothequo des eciencee contem- 
porainee.) 

A general treatment on anthropolt^ with exceptionally strong chapters on craniometry, ahett 
chapters on physical characteristics and growth. 

Tyler, J. M. Growth in weight and height. In kU Growth and education. Boston, ^ 
Houghton, Mifflin & co., 1907. p. 263-270. ^ 

One chapter from an excellent book on growth and an appendix which gh'es a series of compounded 
tables for weight, height, and other measurements. A bibliography is appended. 

“ The Btudy of growth in children.^ In National education aseociation of the 
United States.' Journal of proceedings and addreaees, 1908. p. 913-16. ' 

Also in Joumai of education, Boeten, 68;113-U (1908). / 

A gobd general discussion without measurements. 

Vahl, M. Mitleilungen Uber ‘daa gewicht nichterwacheoner mfidchen. In Oong. 
periodique ipt. eci. med. Copenhagon, 1884. p. 120-25. 

The girls in this school, r^pging from 4 to 10 years, were weighed semiannually from 1874 to 1883, and 
the resulting Increments and percents of gain show that there Is a greater Inoraue In ^wth In wdght In 
summer than in winter. 

Vaney, V . L© d^veloppement physique dee arritJroe^ d’^cole. 7n Societe libre pour % 
r^tude peychologique de I’enfant. Bulletin, 1909. v. 9. p. 20-29. 1907-8 v g 
p. 108-14. * , * * *' . 

Viaaemsky, N. W. Ismenenia organiama v periode Bformirorania. St. Petenbun 
1902. ** 


Mo d l fln at kms of org;anlsms during the period of puberty from the age of ten to twmktj. 

This to an Important study oantatnlng 278 tables and 43 diagrams. 

Vierordt, H. Anaton^he, phyeiologiache und physikaliache daten iind tabeUen, 
3. nGu bearbeitete aiiflage. Jena, Fiacher, 1906. 622 p. 

Vierordt, Karl vtm, 'Phyviologie dee kinde^ten. Tflbingen, Lanpp, ]L881. 4M p. 
, Parti of this book, p, 21910 291,'^ ntalna a very good sumniary of phytooal growth in Might «id 

weight, tog^er with a blbUofrH>hy, which, like many others, contains no page refermoie and only 
oooiaioaaUy tbevolame. * ,* 




ViUenn4, L. Note but la taiUe moyenhe dee habitants de Pane et but Igb proportioni 
dee difformit4e et inflrmit4e qui lee lendent Impropree .aux servicee militauee, 
Ai^eedeesplGBCMiUitujre^ ; / ^ 
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VinogrAdpva>Luk^rsk^ya, L. K* Examination of height and weight of girla attending 
high echoob. Vestnik obeh. hig. eudob i. prackt qjed., St. Peteraburg, 21;67-L86 
(18W), 

RuasUn. 

Voit, C. Uber die peroidioit&t ira gewichte der kinder. Reprint from Mtinrhner 
med. wochenechr, 33^:129-31 (1886). 

Wam^, F. Physical defecta. In Britiah aeaociation for the advancement of 
science. ’Proceeding, 1897. v. 67, p. 427-39. 

principally with physical defeots, ' " 

— I — ^port on the phyaical and mental condition of 50,000 chihiron wmmi in 106 
scboob of London. In L. S. Bureau of education. Report of the Cominiaaionor for 
the year 1890. v. 2. p. 1081-1138. 

'An Important raport prepared for the dritish medical aswiclatlon and the (’liarlty orpunitatlon 
iwelfly of London, and preliminary to the data Included in the author's study of children. 

The fttudy of children and their school training. Ne^ York, Macmillan, 1897. 

p, 16-33. 

iVeiner, C. Ober das wachstum dee monschlichen kOrpera. Krfrbruhe, 1890 
p.3-23. 

A monograph containing curree and tables giving the annual measurements in helpht. wcijrhi. and 
head girth of Dr. Weiner’s four sene from birth to maturity. A very valuable cnntrUnil Ion. 

Weiasenberg, S. Das wachstum dee menschen. Stuttgart, Streckor und St'hrOtler 
IJiH. 220 p; 

• This is the n?bst Important recent publication on physical grow th and wmtain.s chapters on foetal 
growth, the proportl<ms of the bodies of t)abies, growth during the periods of chlldho^td. the conditions 
influmclng growth, and the laws of growth, llany authorities arc quote<I. numerous tables are included, 
and chartfl alfowlng the growth of dlfferwit parts of the body, together with the relative helghta and 
height iDcremmts of Jaws, Iluaslans, Englishmen, ond Belgians. 

'Welker, F. Untersuchungon Uber bau und wachstum dee menachlichen sch&dob. 
Leipzig, W. Engelmann, 1862. 

Weet, G. M. Anthropometrische unt^rauchungen fiber die schulkinder in Worcester, 

Uaae. Archiv. fUr anthrop., 22:13-48 (1894). 

This is a more detailed and elaborate study of the data Inclnded In the prevloas investigation. 

. Growth of the human body. Educational review, 12:284-89 (1896). 

A gmeral dLscossicn from the educational point of view. 

I Observation of the relation of physical development to intellectual ability, 

made on the school children of Toronto, Canada. Science, n. h., 4:156-59 (1896). 

In this Inveetlgatlon the results are opposed to Iboee of Dr. Porter, ir place of using echool grade as 
Ue criteria index of precocity, Dr. Weet uses the teacher's Judgment, and appends a number of cunee 
without flg.iree, giving the relative slcea of grx>d and poor students. 

Worcester school children; growth of bead, body, and face. Science, 21:2-4 

(1893). * . - 

ThlslDTeettgatlonts based on several measuremeuts including the weight and height of 3,353ctilldTen 
between the agM of fl and 31 In pubUo and private schools of Worceeter. 

Whipple, G. M. Manual of mental and physical testa. Baltimore, Warwick, and 
York, 1910. 634 p. , • 

From the standpoint of education this is the most important contribuOotn now aoceralble on the 
|«n«al subject /if mental and physical teats. Chapter 3 Ueats of the goneral rules for the conduct of 
tests; ohaptec 3, the treatmeht of measures; obapter 4, physical tests. The averagoa of Boas ( Burko) 
and SroecUey are used as nomes. 

Windle, B. C. A. Anthropometric work in the schooba Medical magazine, London, 
2:631-49(1894). 

WiMler, C. Correlation of mental and physical facte. Psychological re’view (mono- 
gra^) 3:1-62 (1899^1901). 
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^Wifl8ler,'C. Growth of boys; correlationB for the annual incremonta. (1903.) Amer- 
ican anthroRoiorat, n. 0 . 5:81-88. # 

This is a T«ryW^^tAnt contribution tothestud;^ of growth based on the corrolatiou of increments of 
growth in height and w^ght for 72 boys for the periods from 13 to 17 yws of age. 

"The real problem In studies of growth is the determination of the annual increments during the 
period of growth for each degree of adult stature. UnUI we have sumdent measurements to teU us how 
the tall men and likewise the short men grew in boyhood, wecan form no Idea of the significance of any 
given part of the growing period. Thus far our knowledge of growth, as determined by physical meas- 
urements of children, Is based on average statures obtained by single measurements of large groups of 
children, W e thus gain a certain general curve of growth from which we Infer certain tendencies to 
periodic growth. In oil such measurementswehaveamplemeans for determining thu variation between 
individuals at each period of Ufe, but no way of esUmaUng the degree of variaUon In the samelTull vidual 
from year to year. Thus, while we know that the average maximum Increase In the stature of boys ' 
oceurs about the fourteenth year of Ufe, wo have no means of knowing how many boys reach thefr 
Inaxlmum l>efore or after this point." 

No imprints of these tattles (a, b, c, d, e) were made and the data are Inaccessible. 

Wood, M. A. (a) Anthropt)motric table compilea from the moaeurementB of 1,100 
Wellesley college etudenta arranged according to bodily heights. (1890.) (No 
imprint.) 

(b) StatiPtical tables, ehowing certain measurements of 40 freshmen^ Welles- 
ley college at the beginning of November, 1891, and Uio end of May, 189li( after six 
monthsof gymnasium training. (1892.) -(No imprint.) 

(c) Statistical Ubles concerning the class of 1891 of Wellesley college, num- 
bering 104 women. (No imprint.) 

(d) Six comparative tables showing records of class crews receiving training in 
gymnasium and on the lake; of 20 students^recoiviug training in the gymnasium; 
and of 20 students receiving no training in the gymnasium. WMlosley college! 

iPresident’s report. Boston, 1893. p. 35-40. ^ 

(e) Anthropometric table, arranged after the method of percentile grades, of 
the moMurementaof 1,500 Wellesley college students. (1903.) (No imprint.) * 

Woronichin, N. Fortlaufende wilgungen whhrend der dentition. Jabrb. fOr kinder- 
heilkunde, Leipzig, 16:133-43 (1880-81). 

Wright, Elizabeth A. Physical training of poet-adolospent girls. In National educa- 
tion association of the United States, Journal of proceedings and addresses 1910 
p. 942-46. ’ * 

A Ksneral discussion on p-owth and physical training. 

Wullerstorf-Urbair, B. von. Reiso der Osterreichischen fregatto Novara umdie erde 
in den jahren 1857-59. Anthroiwlogischpr theil, 2te abtheilung. KCrpermeseungen, 
an individuen verschiedener menschenracen vorgenommen durch Dr. Karl Scherzer 
_ und Dr. Eduard Schwarz, bearbeitet voh Dr. Weisbach. ‘Wien, 1867. v. 4. 

Wylie, A. R. T. Contribution to the study of the growth of the feeble-minded in 
height and weight. Journal of psycho-asthenics, 8:1-7. ’ 

A study of the height and weight of feeble-minded children with the conclusion that feeble-minded 
chUdren ore subnormal in bright and weight. The f^ble-minded, in height and welA approximate ' 
the normal most closely at 10 years of age. A high ntean variation Is charaoteristlo of tbemble-mlnded. 

InveeUgation concerning the weight and hei^t of feeble-minded children. 

Journal of peycho-asthenics, 4:47-57. 

This InvestigaUon Is based on 161 boys and 174 girls from the HlnnesoU. The number Was Ut« 
extended to 400 and Is Included in the previous reference. 

Zacharias, 0. * (\ber periodicity t in der gowichtszunahme bei kindem. Mp^U, 
mitth. a. d. gosamt geb. d. naturw. Berlin (1889.) p. 35-37; 67-60. A 
A general discussion with particular reference to the work of MalUng-lIanaen. . ^ 
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Zfthor, J. W. Z. Report on the invcHtigadon ol certain phyHical conditions of school 
children of Prague, including stature, weight, eye defects, and spinal curvature. 
Prague, 1907. 44 p. 

Zeisaing, . Neue lehre von den proportioneii dos menschliciien k6rper>j.. l^ip- 

zig, 1854. 

Zhbankoff, . The in^e^e of the common school on the physical develop- 

ment of pupils. Vestnik obHliLhestvennoy higieni, 1: 147-94 (1889). 

Ru&slan; cited bj Sack. 

Bee Messenger for legal medicf ne , 3 { I HS9) . 

Zirkle, II. W. Interdependence ufthgmental and physical. Inhis Medical inspection 
of schools. /« University of Colomd<5> Bulletin, 190LL v. 1. p. 3-23 

Contains rrthny statistical Ublos from other authors, Inchnllug liowdiicb, Warner, C'UrisU)iJher,and ' 
Olliers, with suggestions for measuring and an antliroi>ologlcal chart. < 
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tice, 153-154 ; police atanclard, Cincinnati and New York City, \54; United States 
Army at&ndard, 156. 
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Key, Axel, and jfhysical measurements, 144. 
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Marks and grades. ‘ See School marks and grades. 
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tNo. 38. Blldiography of child study for the years 1010-1011 . 

No. 37. History of publioeobooleduoattonln Arhdbsae. BtepbenB. 'Weeks. 

•No.'OO. CultlvaUngscbootgroundsln WakeCounty,N,C. Zebulon/udd. Sets. , 

No. V.Blbtfofi^phy of the u»e^«g of mathemato, 1009-1013. David Eugene Smith and Charles 
QoMriher. 

No.l0i. X4dtn>AnH(icHinnlT«Mtlesaod«peolataoboo)s. Edgar E. Bnmdon. 

No. 31. Edocatloeial directory, lOiX 

No. S3. BlfaUoffaphy of dxoeptlonal tdiUdnii and tfagtr eduoatioo. ArUrar MacDonald. 
fNo. SI Btatittlci of State onlvanitte and other tnsUtuUoos efhlgber eduoatioo partially supported by 
thaStaU. WU 


BTTLLETTN OF THE BtTRBAU OF EDUCATION, HI 

r . 

1818 . 

No. 1. UoQthiy record of onntnt adocitloiul paUlttUoni, Jazmtry, 1013. 

*No. 3. Trainln(oo«rseaforrur»lt«aoberi. A. C..MoDahEnatidR. H.’Wrtsbt. 'Acte. 

*No. 3. T>6 teechlxis of modem langua^ In the United States. Charles H. u eta. 

»No. 4. Present ata nd a rria of hlthef education in the United States. George E, MacLean. SOota. 

*No. 5 . UqnthlT record of current eduoatkmal pabUcatlonB . ^February, 1013. A cts. $ 

*No. A. Agrtcultorallnsinictloo in hlsh schools. C. H. Robison and F. B.Jeott. 10 cU. \ 

*No. 7. College entrance requlrementa Qarenoe B. Kingsley. 15 eta. 

•No.8. ThestatasofniraledacatianlDtheUnitedBtatea. A.C.Uonahan. Ucts. 

*No. 9 . Consular reports on oontinoatiao schools in Pniesis. A eta. 

*No. 10. Monthly record of current educational pubUcations, liKch'^ lois. A ote. 

*No.ll. Monthl; record of current edttoatkmslinibUoatkoSf^l^, 1913. Acts. 

*No, 12. The promotion of peace. Fannie i^em Andrews, loots. 

*No.' 13. Standards and teats for measuring the efScieDcy of sebooU or systeiot of sobools. Report of the 
commit tee of the NsUonal CoaDeU of Education, Georgs D. Stiayer, g ou. 

*No. 14. Agricultuial instruction in secondary schools. lO cts. 

*Ko. lA. Monthly reoosd ofeurrent eduoatlonsl pubUosUons, May, 1913. A cts. 

*No. 16. BlbUognpby of medical inspection and health supervision. 1 A cts. 

No. 17. A trmdeschool for glris. A piellmtnsry InTeetlgatioo in s typical msnofteJtnrlng dty , Worcester, 

Mate. 

•No. 18. The fifteenth internstiooal congress on hygiene and demography. Fletcher B. Dresslar. 10 cts. 

•No. 19. German industiial education and Its lessons for the United States. Uolmee Beckwith. lA cts. 

No. 20. DUtereoy In the United States. . 

fNo. 31. Monthly record, of current eduoatlonal publioatlooi, June, 1913. 

•No. 22. BlbUogiai^y of Industrial, vocational, and trade educatl^ 10 ote. 

•No. 33. The Qeoi^ Club at the State Normal Bohool, Athens, Oe., for the study of rural sociology. 

E. C. Braneon. 10 ote. 

•No.34. A ocmparlson of public education In Germany and In the United States. Oeovg Kencbanstelnsi; 

Sets, 

•No. 35. Industrial education in ColambySrBai._Jtolaad B. DanlsL Acts. 

•No. 36. Good roads arbor day. Susan B. Stpe.^ 10 ote. 

•No. 37, Prison schooto. A.C. HIU. 10 ote. * 

•No. 28. Expresslcms on education by Amertoan statesmen and publtdits. Acte. 

•No. 39. Accredited secondary schools In the United States. Keodric C . Babcock, lo ote. 

•No. 30. Education In the South. 10 cts. . 

•No. 31 . Special features In dty school systems. 10 ots. 

•No. 33. Bdooatlooal survey of Montgomery County, Ud. lOota. 

fNo. S3. Monthly record of curmt eduoatlonal pub^Uons, September, 1913. 

•No.34. PendcDsystenu lo Greet Britain. Rarmond W. Siea. lOota. 

•No. SA. A list of books suited to a hlgh-scfao(d library. lAota. 

•No. 36. Report on the work of the Bureau of Education for the naUvea of Alaska, 1911-13. lOcte. 

No. S7. Monthly record of current eduoatlonal pubUcatloos, October, 1913. 

No. 88. Eocixsny of time In aducatlon. 

No. 39. Elementery tndustrkl echoed of Clevelaad, Ohio. W. N. Hailmann. 

•No. 40. The leorginiied school playground. Henry 8. Curtis. 10 ote. * 

No. 41. The leorganisatlcn of secondary edooatlon. 

No. 43. An experimental rural school at Winthrop College. B. S. Brosme. 

•No. iS. Agrloiltare and ruraldife day, material for Iteobeervanoe. EugepeC. Brooks. lOcU. 

•No. 44. Organised health work In echools. £. B. Hoag, loots. 

No. 45. Monthly reoerd ofounent eduoatlonal pubUoatiou, November, 1913. 

No. 46w EdooatlODal directory, 1913. 

•No. 47. Teaofaiaf material tn Ooveramnt pabUoatlons. P. K. Noyea. lOote. • 

•No. 48. School hygleoe. W.CIusan Ryan,Jr. 15 oU. 

No. 49. The Fanagut Sdiool, a Tenneaea ooontry-Uii Ugh eohooL A . C. Monahan and Adams PhllUps. 

No. AO. The Fitchburg plan of ooopentlva industrial education. M. R. McCann. 

No. 51. Bduoatkm of the immlgnust. 

•No. 53. Sanitary sohoolhouws. Legal reqatnoienti In tndiatta and Ohio. Aote. 

No. a. Monthly record of o uii e n t eduoattanal publlcatioQs, December, 1913 . 

No. 54. CoMolar reports on Industrial edooatiQo In Oennany. y ■ * 

No. 55. I^gM a don and Jadldal deotiloos relating to edimatico, Ootober l, 1909, to Ootober 1, 1911 
James 0. Boykin and wnUarn R. Hood. 

NO.AA SetDesuaetUvehatoresof theSwlreaelioolsntem! WOUam Knox Tate. 






IV 


btJtllettn of the bubeau of education. 


No. 57. Elementary edacatton In Eni^d. with special referenoe to Loodon, Liverpool, and Uancbeeter. 
I. L. Kandel. 

No. 58. Educational system of rural Denmark. Harold W, F<^t. 

No. 50. 'BlbUography of ednoatiftn for 1010-11. 

No. 60. Btatlstics of State universities and other Institutions of higher educatton partially supported 
by the State, 1910-iX 

Aid. 

No. 1. Monthly record of current educational pubUoatfone, January, 1914. 

No^. Compolsofy school attendance. 

* No. 3. Monthly record of current edueatloi^ publications, February, 1914. 

No. 4. The school and the start in life. Meyer Blooipfield. 

No. 5. The folk bigli schools of D«imark. L. L. Friend. 

No. 6. Kindergartens In United States. 

No. 7. Monthly reconi of current educational pnbUoatlrms, March, 1914. 

No. 8. The Maasachosetta home-project plan of vocational agricultural education. R. W. Stlmson. 

No. 9. Monthly record of ounent edooatlonal publicatlODS, April, 1914. 
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